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UNCONVENTIONAL OIL AND GAS
DEVELOPMENT

Key Environmental and Public Health Requirements

What GAO Found

As with conventional oil and gas development, requirements from eight federal
environmental and public health laws apply to unconventional oil and gas
development. For example, the Clean Water Act (CWA) regulates discharges of
pollutants into surface waters. Among other things, CWA requires oil and gas
well sites to obtain permits for discharges of produced water—which includes
fluids used for hydraulic fracturing as well as water that occurs naturally in oil- or
gas-bearing formations—to surface waters. |n addition, the Resource
Conservation and Recovery Act (RCRA) regulates the management and disposal
of hazardous wastes, among other things. However, key exemptions or
limitations in regulatory coverage affect the applicability of six of these laws. For
example, CWA also generally regulates stormwater discharges by requiring that
faciliies associated with industrial and construction activities get permits, but the
law and its regulations largely exempt oil and gas well sites. In addition, oil and
gas exploration and production wastes are exempt from RCRA hazardous waste
requirements based on a regulatory determination made by the Environmental
Protection Agency (EPA) in 1988. EPA generally retains its authorities under
federal environmental and public health laws to respond to environmental
contamination.

All six states in our review implement additional requirements governing activities
associated with oil and gas development and have updated some aspects of
their requirements in recent years. For example, all six states have requirements
related to how wells are to be drilled and how casing—steel pipe within the well—
is to be installed and cemented in place, though the specifics of their
requirements vary. The states also have requirements related to well site
selection and preparation, which may include baseline testing of water wells
before drilling or stormwater management.

Oil and gas development on federal lands must comply with applicable federal
environmental and state laws as well as additional requirements. These
requirements are the same for conventional and unconventional oil and gas
development. The Bureau of Land Management (BLM) oversees oil and gas
development on approximately 700 million subsurface acres. BLM regulations for
leases and permits govern similar types of activities as state requirements. For
example, BLM also has requirements for how operators drill the well and install
casing.

Federal and state agencies reported several challenges in regulating oil and gas
development from unconventional reservoirs. EPA officials reported that
conducting inspection and enforcement activities and having limited legal
authorities are challenges. For example, conducting inspection and enforcement
activities is challenging due to limited information, such as data on groundwater
quality prior to drilling. EPA officials also said that the exclusion of exploration
and production waste from hazardous waste regulations under RCRA
significantly limits EPA’s role in regulating these wastes. In addition, BLM and
state officials reported that hiring and retaining staff and educating the public are
challenges. For example, officials from several states and BLM said that retaining
employees is difficult because qualified staff are frequently offered more money
for private sector positions within the oil and gas industry.
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September X, 2012

Congressional Requesters

For decades, the United States has imported oil and natural gas to fuel vehicles and to heat and
power homes and businesses. However, improvements in technology have allowed companies
that develop petroleum resources to extract oil and natural gas from onshore unconventional
reservoirs which were previously considered inaccessible because traditional techniques did not
yield sufficient amounts for economically viable production. For purposes of this report,
unconventional reservoirs include shale, tight sandstone, ' and coalbed methane formations.
Specifically, advances in horizontal drilling techniques combined with hydraulic fracturing have
recently increased domestic production of oil and natural gas from such onshore unconventional
reservoirs. These advances, which have taken place over the last several decades, now allow
operators—companies that extract oil and natural gas—to accurately determine the location of a
drill bit while drilling thousands of feet horizontally. Hydraulic fracturing involves pumping water,
sand, and chemical additives into oil and gas wells at high enough pressure to fracture
underground rock formations and allow oil or gas to flow. When combined with horizontal
drilling, hydraulic fracturing allows operators to fracture the rock formation along the entire
horizontal portion of a well, increasing the number of pathways through which oil or gas can
flow. According to the Energy Information Administration, 2 oil production from shale formations
(shale oil)® has increased significantly in several areas of the country, including the Bakken
formation in North Dakota and Montana, where production increased from just over 2,000
barrels per day in 2000 to approximately 500,000 barrels per day in 2012. The Energy
Information Administration also projects that natural gas production from shale (shale gas) will
account for almost half of domestic production by 2035. According to a 2011 report by the

Department of Energy, the recent substantial growth in domestic natural gas production from

'Conventional sandstone has well-connected pores, but tight sandstone has irregularly distributed and poorly
connected pores. Due to this low connectivity or permeability, gas trapped within tight sandstones is not easily
roduced.

The Energy Information Administration is the statistical and analytical agency within the Department of Energy that
collects, analyzes, and disseminates independent and impartial information on energy issues.

Shale oil differs from “oil shale.” Qil shale requires a different process to extract. Specifically, to extract the oil from
oil shale, the rock needs to be heated to very high temperatures—ranging from about 650 to 1,000 degrees
Fahrenheit—in a process known as retorting. For additional information on oll shale, see GAO, Energy-Water Nexus:
A Better and Coordinated Understanding of Water Resources Could Help Mitigate the Impacts of Potential Oil Shale
Development, GAO-11-35 (Washington, D.C.: Oct 29, 2010).
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shale has already brought lower natural gas prices, domestic jobs, and the prospect of

enhanced national security. *

However, the increase in oil and gas development from unconventional reservoirs has raised
concerns about the potential environmental and public health effects of such development. ® For
example, several environmental groups have expressed concerns that this development
releases hazardous air pollutants, such as benzene, and may contaminate underground
sources of drinking water and surface waters due to spills or faulty well construction. These
concerns have raised questions about existing federal and state requirements governing oil and
gas development from unconventional reservoirs on both private and federal lands. The
Environmental Protection Agency (EPA) administers and enforces key federal laws, such as the
Safe Drinking Water Act, the Clean Water Act, and others, that aim to protect human health and
the environment. Under these statutes, EPA and its regional offices work with states which
implement aspects of some of these laws as well as additional state requirements. EPA is also
conducting a study, as directed by a Congressional committee, to examine the potential effects
of hydraulic fracturing on drinking water resources.® In addition, federal land management
agencies, including the Bureau of Land Management (BLM), Forest Service, National Park
Service (Park Service), and Fish and Wildlife Service (FWS) manage federal lands and have

responsibilities for oil and gas development.’

You asked us to review environmental and public health requirements for oil and gas
development from onshore unconventional reservoirs. For such development, this report (1)
describes federal environmental and public health requirements; (2) describes state
requirements; (3) describes additional requirements that apply on federal lands; and (4)
identifies challenges, if any, that federal and state agencies reported facing in regulating oil and

gas development from unconventional reservoirs.

4Department of Energy, Secretary of Energy Advisory Board, Shale Gas Production Subcommittee 90-Day Report

Washington, D.C.:2011)

We recently issued a report describing what is known about risks associated with hydraulic fracturing and other
aspects of unconventional oil and gas development. See GAO-12-732.

EPA announced in March 2010 that its Office of Research and Development would conduct a study to examine the
potential effects of hydraulic fracturing on drinking water resources. According to EPA officials, the agency anticipates
issuing a progress report in 2012 and a final report in 2014.

"Interior also manages oil and gas development on Indian lands, but Indian lands are outside the scope of this
review.
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To identify federal environmental and public health requirements governing onshare oil and gas
development from unconventional reservoirs, we identified and analyzed eight key federal
environmental and public health laws and corresponding regulations and guidance. The eight
federal environmental and public health laws are: the Safe Drinking Water Act (SDWA); Clean
Water Act (CWA); Clean Air Act (CAA); Resource Conservation and Recovery Act (RCRA);
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA);
Emergency Planning and Community Right-to-Know Act (EPCRA); Toxic Substances Control
Act (TSCA); and Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA). We focused our
analysis on federal and state requirements that apply to activities on the well site—the area of
land where drilling takes place—and wastes or emissions generated at the well site rather than
on downstream infrastructure such as pipelines or refineries. We also analyzed state laws and
regulations in a non-probability sample of six selected states—Colorado, North Dakota, Ohio,
Pennsylvania, Texas and Wyoming. We selected states with current unconventional oil or gas
development, as well as those states with large reservoirs of unconventional oil or gas, a variety
of types of unconventional reservoirs, differing historical experiences with the oil and gas
industry, and significant development on federal lands. Because we used a non-probability
sample, the information that we collected from these states cannot be generalized to all states
but can provide illustrative examples. We also reviewed laws, regulations, and guidance
governing oil and gas development on federal lands. In addition, we reviewed several reports
issued by environmental and public health organizations, industry, academic institutions, and

government agencies which provided perspectives on federal and state regulations.

To complement our analysis of laws and regulations, we interviewed officials in EPA
headquarters and the four regional offices responsible for overseeing implementation of federal
programs in the six selected states; oil and gas and environmental regulators for the six
selected states; officials in BLM headquarters and field offices in each of the three selected
states with significant amounts of federal land; and officials in Park Service, Forest Service, and
FWS headquarters to discuss how federal and state requirements apply to the oil and gas
industry and any challenges faced by regulators in implementing these requirements. We also
contacted representatives from industry, environmental, and public health organizations
regarding federal and state regulatory requirements for unconventional oil and gas
development. In addition, we met with company officials to discuss federal and state regulations
and visited drilling, hydraulic fracturing, and production sites in Pennsylvania and North Dakota.

Oil and gas development may also be subject to local laws and requirements related to water
Page 3 GAO0-12-874 Unconventional Oil and Gas Development: Key Environmental and Public Health Requirements
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use and withdrawals, but we did not include an analysis of these issues in the scope of our
review. We also did not include an analysis of the extent to which federal or state laws and
requlations concerning oil and gas development apply on tribal lands, or the extent to which
tribal laws may apply. In describing federal and state requirements for oil and gas development
from unconventional reservoirs, where it is helpful to further the understanding of the
requirements, we provide examples of how these requirements have been applied, but these
examples do not attempt to provide a comprehensiv e view of the extent to which enforcement

actions have been taken for any of the requirements.

We conducted this performance audit from November 2011 through September 2012 in
accordance with generally accepted government auditing standards. Those standards require
that we plan and perform the audit to obtain sufficient, appropriate evidence to provide a
reasonable basis for our findings and conclusions based on our audit objectives. We believe
that the evidence obtained provides a reasonable basis for our findings and conclusions based

on our audit objectives.

Background

Oil and gas reservoirs vary in their geological makeup, location, and size. Regardless of the
reservoir, unconventional oil and gas development involves a number of activities, many of
which are also conducted in conventional oil and gas drilling. This section describes the types

and locations of oil and gas reservoirs and the key stages of oil and gas development.

Types and Locations of Oil and Gas Reservoirs

Oil and natural gas are found in a variety of geologic formations. In conventional reservoirs, oil
and gas can flow relatively easily through a series of pores in the rock to the well. Shale and
tight sandstone formations generally have low permeability with few interconnected pores and
therefore do not allow oil and gas to easily flow to the well. Shale and tight sandstone
formations can occur at varying depths but are usually thousands of feet beneath the surface.
For example, the Bakken shale formation in North Dakota and Montana ranges from 4,500 to
11,000 beneath the surface, and the Fayetteville shale formation in Arkansas is shallower, at
about 1,000 to 7,000 feet beneath the surface. Coalbed methane formations, often located at
shallow depths of several hundred to 3,000 feet, are generally formations through which gas
can flow more freely; however, capturing the gas requires operators o pump water out of the

coal formation to reduce the pressure and allow the gas to flow. Shale, tight sandstone, and
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coalbed methane formations are located within basins, which are large-scale geological
depressions, often hundreds of miles across, which also may contain other oil and gas
resources. There is no clear and consistently agreed upon distinction between conventional and
unconventional oil and gas, but unconventional sources generally require more complex and
expensive technologies for production, such as the combination of horizontal drilling and
multiple hydraulic fractures. See figure 1 for a depiction of conventional and unconventional

reservoirs.

- _______________________________________________________________________________________|
Figure 1. Conventional and Unconventional Oil and Gas Reservoirs

Unconventional reservoirs are located throughout the continental United States on both private
lands and federal lands which are administered by BLM, Forest Service, Park Service, and FWS

(see fig. 2).8

®Unconventional reservoirs may also be located on tribal lands, but these were outside the scope of our review.
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Figure 2. Locations of Unconventional Reservoirs in the United States

Note: The map for tight sandstone basins is based off Energy Information Administration data for “tight gas,” which includes both
tight sandstone and tight carbonate formations.

Activities Associated With Oil and Gas Development

Developing unconventional reservoirs involves a variety of activities, many of which are also

conducted in conventional oil and gas drilling.®

Siting and site preparation . The operator identifies a location for the well and prepares the area
of land where drilling will take place—referred to as a well pad. In some cases, the operator will
build new access roads to transport equipment to the well pad or install new pipelines to
transport the oil or gas that is produced. In addition, the operator will clear vegetation from the
area and may place storage tanks (also called vessels) or construct pits on the well pad for
temporarily storing fluids (see fig. 3). In some cases, multiple wells will be located on a single

well pad.

®Prior to beginning these activities, the operator must acquire the necessary leases to gain the right to drill for oil or
gas on a particular area of land. Leasing is not discussed here because it is outside the scope of our review;
however, aspects of BLM’s process for issuing leases that are relevant to environmental requirements are discussed
later in this report. In addition, the operator must obtain a permit to drill from applicable federal or state agencies, but
the details of the permitting process are not generally within the scope of our review.
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Figure 3. Well Pad and Freshwater Storage Tanks

Note: The photograph on the left shows a well pad, and the one on the right shows tanks storing freshwater for hydraulic fracturing.

Drilling, casing, and cementing. The operator conducts several phases of drilling to install
multiple layers of steel pipe—called casing—and cement the casing in place. The layers of steel
casing are intended to isolate the internal portion of the well from the outlying geological
formations, which may include underground sources of drinking water. As the well is drilled
deeper, progressively narrower casing is inserted further down the well and cemented in place.
Throughout the drilling process, a special lubricant called drilling fluid, or drilling mud, is
circulated down the well to lubricate the drilling assembly and carry drill cuttings (essentially
rock fragments created during drilling) back to the surface. After vertical drilling is complete,
horizontal drilling is conducted by slowly angling the drill bit until it is drilling horizontally.
Horizontal stretches of the well typically range from 2,000 feet to 6,000 feet long but can be as

long as 12,000 feet in some cases.
Hydraulic fracturing. Operators sequentially perforate steel casing and pump a fluid mixture
down the well and into the target formation at high enough pressure to cause the rock within the

target formation to fracture. About 98 to 99.5 percent of the fluid mixture is water, and the
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sequential fracturing of a well can use between 2 million and 5.6 million gallons.™ Operators
add a proppant, such as sand, to the mixture to keep the fractures open despite the large
pressure of the overlying rock. In addition, the fluid mixture—or hydraulic fracturing fluid—
generally contains a number of chemical additives, each of which is designed to serve a
particular purpose. For example, operators may use a friction reducer to minimize friction
between the fluid and the pipe, acid o help dissolve minerals and initiate cracks in the rock, and
a biocide to eliminate bacteria in the water that cause corrosion. The number of chemicals used
and their concentrations depend on the particular conditions of the well. After hydraulic
fracturing, a mixture of fluids, gases, and dissolved solids flow back to the surface (flowback), "’
after which production can begin and the well is said to have been completed. Operators use
hydraulic fracturing in many shale and tight sandstone formations (see fig. 4). Some coalbed
methane wells are hydraulically fractured (see fig. 5), but operators may use different
combinations of water, sand, and chemicals than with other unconventional wells. In addition,
operators must “dewater” coalbed methane formations in order to get the natural gas to begin

flowing—a process that can generate large amounts of water. '

“In acquiring this water, operators must comply with applicable state and regional laws or rules regarding water
withdrawals, but these are outside the scope of this report.

Not ali the fluids injected into the well during hydraulic fracturing necessarily flow back to the surface.
2The water pressure within coalbed methane formations forces natural gas to adhere to the coal. Capturing the gas
requires operators to pump water out of the coal formation to reduce the pressure, allowing the natural gas to release
(desorb) from the surface of the coal, diffuse through micropores, and then flow through coal cleats (natural fracture
systems) into the well.
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Figure 4. Horizontal Drilling and Hydraulic Fracturing in an Unconventional Shale Formation

Note: Shale formations can occur at varying depths but are usually thousands of feet beneath the surface. For example, the Bakken
shale formation in North Dakota and Montana ranges from 4,500 to 11,000 feet beneath the surface, and the Fayetteville shale
formation in Arkansas is shallower, at about 1,000 to 7,000 feet beneath the surface. This figure, which is not to scale, provides one

of many possible examples.
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Figure 5. Hydraulic Fracturing in a Coalbed Methane Formation

Note: This figure depicts one possible configuration of a coalbed methane well, but other configurations, including above-greund
pumps, horizontal drilling, different types of casing and cementing, and deeper or shallower coalbed methane formations are also
possible.

Well plugging. Once a well is no longer producing economically, the operator typically plugs the
well with cement to prevent fluid migration from outlying formations into the well and to prevent
downward drainage from inside the well. In some cases, wells may be temporarily plugged—for
example, for several years to a decade—so that the operator has the option of reopening the
well in the future. In some states with a long history of oil and gas development, wells drilled

decades ago may not have been properly plugged—or the plug may have deteriorated.

Site reclamation . Once the well is plugged, the operator takes steps fo restore the site to make it

acceptable for specific uses, such as farming. For example, reclamation may involve removing
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equipment from the well pad, closing pits, backfilling soil, and restoring vegetation. ™
Sometimes, when a well starts production, operators reclaim the portions of a site affected by

the initial drilling activity.

Waste management and disposal. Throughout the drilling, hydraulic fracturing, and subsequent
production activities, operators must manage and dispose of several types of waste. For
example, operators must manage produced water, which includes flowback water—the water,
proppant, and chemicals used for hydraulic fracturing—as well as water that occurs naturally in
the oil- or gas-bearing geological formation. Operators temporarily store produced water in
tanks or pits, and some operators may recycle it for re-use in subsequent hydraulic fracturing.
Options for permanently disposing of produced water vary and may include, for example,
injecting it underground into wells designated for such purposes. ™ Operators also generate
solid wastes such as drill cuttings, and could potentially generate small quantities of hazardous

waste. See table 1 for additional methods for managing and disposing of waste.

Table 1. Potential Waste Management and Disposal Options
Liquid waste Solid waste Hazardous waste
Primary types of Produced water Drill cuttings Unused hydraulic
waste Drilling mud Trash fracturing chemicals
Tank bottom waste
Certain other chemical and
oily wastes
Options for Tanks or pits Tanks or pits Tanks
Temporary storage
Options for Reuse Recycle for use in future Roadspreading of drill N/A
hydraulic fracturing cuttings
Irrigation
Roadspreading (used for dust
orice suppression)
Reuse of drilling mud
Options for Underground injection well Solid waste landfill Hazardous waste disposal
Permanent disposal | Discharge to surface water Bury drill cuttings on or near facility
Commercial treatment facilities well pad
Publicly-owned treatment
works
Source: GAO.

Note: This table identifies a range of temporary storage and permanent disposal options, but may not include all available options.
Depending on the region or state, some practices may not be technically feasible or legally permissible. The table lists potential
disposal options; in some cases, treatment may be required before disposal.

13Backfilling is refilling a pit or other area with soil.

“We recently issued a report on the quantity, quality, and management of water produced during oil and gas
production. See GAO, Energy-Water Nexus: Information on the Quantity, Quality, and Management of Water
Produced during Oil and Gas Production, GAO-12-156 (Washington, D.C.: Jan. 9, 2012).
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Managing air emissions. Throughout the drilling, hydraulic fracturing, and production activities,
operators also are to manage air emissions. There are four key types of air emissions that may
occur at oil and gas well sites:

©  Criteria pollutants are a set of common air pollutants that include ground level ozone,
nitrogen oxides, particulate matter, sulfur dioxide, and carbon monoxide. '® Ground level
ozone is created by chemical reactions between nitrogen oxides and volatile organic
compounds and can cause health effects such as chest pain, coughing, throat irritation,
and congestion. ' Nitrogen oxides have been linked to respiratory illness and acid rain.
Particulate matter is a complex mixture of extremely small particles and liquid droplets,
some of which can affect the heart and lungs and cause serious health effects. Short-
term exposure to sulfur dioxide is linked to a number of adverse respiratory effects,
including the narrowing of airways and increased asthma symptoms. Carbon monoxide
can cause harmful health effects by reducing oxygen delivery to the body's organs (like
the heart and brain).

T Hazardous air pollutants, such as benzene, are pollutants known or suspected to cause
cancer or other serious health effects or adverse environmental effects.

T Hydrogen sulfide is a toxic and flammable gas that poses safety and health hazards to
workers at the well site.

T Methane is a greenhouse gas that, according to some estimates, is over 20 times more
efficient in trapping heat in the atmosphere than carbon dioxide—another greenhouse
gas—over a 100-year period.

Emissions related to oil and gas production are from both stationary sources and mobile
sources (see fig. 6). Stationary sources include wells, pumps, storage vessels, pneumatic
controllers, dehydrators, pits, and flaring.!” Mobile sources include trucks bringing fuel, water, or
supplies to the well site; construction vehicles; and some truck-mounted pumps or engines used
for drilling or hydraulic fracturing.

“The other criteria pollutant is lead, but it is not commonly associated with oil and gas development.

16 . . : : . - . . .
Volatile organic compounds are emitted as gases from certain solids or liquids and include a variety of chemicals,

some of which may have short- and long-term adverse health effects. Volatile organic compounds are emitted by a

wide array of products numbering in the thousands including paints and lacquers, paint strippers, cleaning supplies,

and pesticides.

17Flaring involves the burning of gas either for safety reasons or because operators do not have the infrastructure to

bring the gas to market. For more information on flaring, see GAO, Federal Oif and Gas Leases: Opportunities Exist

to Capture Vented and Flared Natural Gas, Which Would Increase Royalty Payments and Reduce Greenhouse

Gases, GAO-11-34 (Washington, D.C.: Oct 29, 2010).
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Figure 6. Potential Sources and Types of Air Emissions from Oil and Gas Production

Federal Environmental and Public Health Laws Apply to Unconventional Oil and
Gas Development but with Key Exemptions

Requirements from eight federal laws apply to the development of oil and gas from
unconventional sources. In large part, the same requirements apply to conventional and
unconventional oil and gas development. There are exemptions or limitations in regulatory
coverage for preventive programs authorized by six of these laws, though EPA generally retains

its authorities under federal environmental and public health laws to respond to environmental
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contamination. States may have regulatory programs related to some of these exemptions or

limitations in federal regulatory coverage; state requirements are discussed later in this report.

Eight Federal Environmental and Public Health Laws Apply to Unconventional Oil and Gas
Development

Parts of eight federal environmental and public health laws apply to unconventional oil and gas
development:
Safe Drinking Water Act (SDWA)
= Clean Water Act (CWA)
¢ Clean Air Act (CAA)
T Resource Conservation and Recovery Act (RCRA)
T Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
Emergency Planning and Community Right-to-Know Act (EPCRA)
T Toxic Substances Control Act (TSCA)
[ Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA).
There are exemptions or limitations in regulatory coverage related to the first six laws listed
above. In large part, the same requirements apply to conventional and unconventional oil and
gas development. This section discusses each of these laws in brief; for more details about

seven of these laws, please see appendixes |l through VIII.™®

Safe Drinking Water Act
SDWA is the main federal law that ensures the quality of drinking water." Two key aspects of
SDWA that are part of the regulatory framework governing unconventional oil and gas
development are the Underground Injection Control (UIC) program and the imminent and

substantial endangerment provision.

Underground Injection Control Program
Under SDWA, EPA regulates the injection of fluids underground through its Underground
Injection Control (UIC) program, including the injection of produced water from oil and gas
development. The UIC program protects underground sources of drinking water by setting and
enforcing standards for siting, constructing, and operating injection wells. Injection wells in the

UIC program fall into six different categories based on the types of fluids being injected. The

*®The National Environmental Policy Act may also apply and is discussed later in this report.
®Pub. L. No. 93-523 (1974), codified as amended at 42 U.S.C. §§ 300f~300j-26 (2010).
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wells used to manage fluids associated with oil and gas production, including produced water,

are Class Il wells.?

EPA officials estimate there are approximately 151,000 Class Il UIC wells in operation in the
United States. Two types of wells account for nearly all the Class 1l UIC wells in the United
States (see fig. 7):

Enhanced recovery wells inject produced water or other fluids or gases into oil- or gas-
producing formations to increase the pressure in the formation and force additional oil or
gas out of nearby producing wells. EPA documents estimate that about 80 percent of
Class 1l wells are enhanced recovery wells.

Disposal wells inject produced water or other fluids associated with oil and gas
production into formations that will hold the fluids permanently. EPA documents estimate

that about 20 percent of Class Il wells are disposal wells.?’

D0ther classes of UIC wells are used by other industries. For example, Class | wells are for the injection of
hazardous, radioactive, and industrial wastes. Class 1l wells are used for the injection of fluids as part of mining
o1perations, such as for mining salts or uranium.

ZIA third type of Class |l UIC well is a hydrocarbon storage well, which injects liquid hydrocarbons into underground
formations, such as salt caverns, which can store the hydrocarbons for later use. EPA estimates there are over 100
hydrocarbon storage wells in use in the United States.
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Figure 7. Enhanced Recovery and Disposal Wells

UIC regulations include minimum federal requirements for most Class Il UIC wells; these
requirements are generally applicable only where EPA implements the program. For example,
for most new Class Il UIC wells, an operator?? must, among other things (1) obtain a permit from
EPA or a state, (2) demonstrate that casing and cementing are adequate, and (3) pass an

integrity test prior to beginning operation and once every 5 years. In addition, when proposing a

ZFor simplicity, throughout this report we refer to requirements on well operators. In some cases requirements may
also apply to well owners.
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new Class Il UIC well, an operator must identify any existing water or abandoned production or
injection wells generally within one-quarter mile of the proposed well. During the life of the Class
11 UIC well, the operator has to comply with monitoring requirements, including tracking the

injection pressure, rate of injection, and volume of fluid injected.

SDWA authorizes EPA to approve by rule a state to be the primary enforcement responsibility—
called primacy—for the UIC program, which means that a state assumes responsibility for
implementing its program, including permitting and monitoring UIC wells. Generally, to be
approved for primacy, state programs must be at least as stringent as the federal program for
each of the well classes for which primacy is sought; however, SDWA also includes alternative
provisions for primacy related to Class Il wells whereby, in lieu of adopting all EPA Class Il UIC
requirements, a state can demonstrate io EPA that its program is effective in preventing
endangerment of underground sources of drinking water. Five of the six states in our review
(Colorado, North Dakota, Ohio, Texas, and Wyoming) have been granted primacy for Class II
wells under the alternative provisions. Pennsylvani a has not applied for primacy, so EPA directly
implements the program there. Please see appendix IX for more information about UIC

requirements in the six states in our review.

As discussed, the UIC program regulates the injection of fluids underground. Historically, the
UIC program has only been used to regulate injection wells (such as enhanced recovery wells
or disposal wells) and was not used to regulate hydraulic fracturing, even though fracturing also
entails the injection of fluid underground. In 1994, in light of concerns that hydraulic fracturing of
coalbed methane wells threatened drinking water, citizens petitioned EPA to withdraw its
approval of Alabama’s Class Il UIC program because the state failed to regulate hydraulic
fracturing. The case ended up before the U.S. Court of Appeals for the 11" Circuit, which held
that the definition of underground injection included hydraulic fracturing. The Court’s decision
was made in the context of hydraulic fracturing of a coalbed methane formation in Alabama but
raised questions about whether hydraulic fracturing would be included in UIC programs

nationwide. ®

In 2005, the Energy Policy Act amended SDWA to specifically exempt hydraulic fracturing from
the UIC program, except if diesel fuel is injected as part of hydraulic fracturing. The 2005 Act

“The court ordered EPA to reconsider its approval of Alabama’s program. Legal Environmental Assistance
Foundation v. EPA, 118 F.3d 1467, 1478 (11th Cir.1997).
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allowed hydraulic fracturing using diesel to be regulated under the UIC program.®* EPA officials
told us that they do not have data about how frequently companies currently use diesel in
hydraulic fracturing.? According to EPA officials, EPA recently identified wells for which publicly
available data suggest diesel was used in hydraulic fracturing.?® Since 2005, however, EPA
officials said that the agency has not received any permit applications orissued any permits
authorizing diesel to be used in hydraulic fracturing. EPA officials also said that they were not
aware of any state UIC programs that had issued such permits. EPA headquarters officials said
that EPA requires operators conducting hydraulic fracturing operations with diesel fuel to apply
for a Class Il UIC permit, but only recently developed draft guidance on how EPA UIC permit
writers should address hydraulic fracturing with diesel in the context of the Class Il UIC
program. The guidance applies in states where EPA directly implements the program; the
guidance does not apply to state-run UIC programs (including five of the six states in our
review). EPA’s draft guidance is applicable to any oil and gas wells using diesel in hydraulic
fracturing (not just coalbed methane wells). The draft guidance provides recommendations
related to permit applications, area of review (for other nearby wells), well construction, permit

duration, and well closure.

Imminent and Substantial Endangerment Authority
In addition to responsibilities under the UIC program, SDWA gives EPA authority to issue orders
when the agency receives information about present or likely contamination of a public water
system or an underground source of drinking water that may present an imminent and
substantial endangerment to human health. In December 2010, EPA used this authority to issue
an emergency administrative order to an operator in Texas alleging that the company’s oil and
gas production facilities near Fort Worth, Texas, caused or contributed to methane
contamination in two nearby private drinking water wells. EPA contended that this methane
contamination posed an explosion hazard and therefore was an imminent and substantial threat

to human health. EPA’s order required the operator to take six actions, specifically: (1) notify

uIc regulations at the time and now provide that “[a]ny underground injection, except into a well authorized by rule
or except as authorized by permit issued under the UIC program, is prohibited.” 40 C.F.R. 144.11 (2005) (2011). The
Energy Policy Act provision did not exempt injections of diesel fuel during hydraulic fracturing from the definition of
underground injection. EPA’s position is that underground injection of diesel fuel as part of hydraulic fracturing
requires a UIC permit or authorization by rule.

%(n 2003, EPA entered into a memorandum of agreement with three major fracturing service companies in which the
companies voluntarily agreed to eliminate diesel fuel in hydraulic fracturing fluids injected into coalbed methane
groduction wells in underground sources of drinking water.

6According to EPA officials, EPA Region 3 has sent letters to the relevant operators who may have used diesel in
hydraulic fracturing stating they must apply for a Class Il UIC permit if they continue using diesel in hydraulic
fracturing.
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EPA whether it intended to comply with the order; (2) provide replacement water supplies to
landowners; (3) install meters to monitor for the risk of explosion at the affected homes; (4)
conduct a survey of any additional private water wells within 3,000 feet of the oil and gas
production facilities, (5) develop a plan to conduct soil and indoor air monitoring at the affected
dwellings, and (6) develop a plan to investigate how methane flowed into the aquifer and private
drinking water wells. The operator disputed the validity of EPA’s order and noted that the order
does not provide any way for the company to challenge EPA’s findings. Nevertheless, the
operator implemented the first three actions EPA listed in the order. In January 2011, EPA sued
the operator in federal district court, seeking to enforce the remaining three provisions of the
order. In March 2011, the regulatory agency that oversees oil and gas development in Texas
held a hearing examining the operator’'s possible role in the contamination of the water wells
and issued an opinion in which it concluded that the operator had not caused the contamination.
In March 2012, EPA withdrew the original emergency administrative order, and the operator
agreed to continue monitoring 20 private water wells near its production sites for 1 year.
According to EPA officials, resolving the lawsuit allows the agency to shift its focus away from

litigation and toward a joint EPA-operator effort in monitoring.
For more details about SDWA, please see appendix Il.

Clean Water Act
CWA authorizes EPA to regulate discharges of pollutants to surface waters of the United States,
such as rivers and streams. >’ Several aspects of CWA are applicable to oil and gas well pad
sites, but statutory exemptions limit EPA’s oversight role. Elements of CWA and associated
regulations that are relevant to oil and gas development from onshore unconventional sources
include the National Pollutant Discharge Elimination System (NPDES) program for discharges
from industrial sites and stormwater discharges; and spill reporting and spill prevention and
response planning requirements. In addition, under certain circumstances, EPA has response
authority, under which it can bring suit or take other actions to protect the public health and

welfare from actual or threatened discharges of oil or hazardous substances to surface waters.

%"The Federal Water Pollution Control Act Amendments of 1972, Pub. L. No. 92-500, § 2, 86 Stat. 816, codified as
amended at 33 U.S.C. §§ 12561-1387 (2011) (commonly referred to as the Clean Water Act).
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NPDES
EPA’'s NPDES program limits the types and amounts of pollutants that industrial sites, industrial
wastewater treatment facilities, and municipal wastewater treatment facilities (often called
publicly-owned treatment works or POTWSs) can discharge into the nation’s surface waters by
requiring these facilities to have and comply with permits listing the allowable discharge for each
pollutant. As required by CWA, EPA develops effluent limitations for certain industrial categories
based on available control technologies and other factors {o prevent or treat the discharge. EPA
established multiple subcategories within the oil and gas industry, including: (1) onshore, (2)
agricultural and wildlife water use, and (3) stripper wells—that is, wells that produce relatively

small amounts of oil.

For the onshore and agricultural and wildlife water use subcategories, EPA established effluent
limitation guidelines for direct dischargers that establish minimum requirements to be used by
EPA and state NPDES permit writers. Specifically, the onshore subcategory has a zero
discharge limit for discharges to surface waters, meaning that no direct discharges to surface
waters are allowed. EPA documents explain that this is because there are technologies
available—such as underground injection—to dispose of produced water generated at oil and
gas well sites without directly discharging them to surface waters. Given that the NPDES permit
limit would be “no discharge,” EPA officials said that they were unaware of any instances in
which operators had applied for these permits. EPA officials did mention, however, an instance
in which an operator discharged produced water to a stream and was fined by EPA under
provisions in CWA. For example, in 2011, EPA Region 6 assessed an administrative civil
penalty against a company managing an oil production facility in Oklahoma for discharging brine
and produced water to a nearby stream. The company ultimately agreed to pay a $1,500 fine
and conduct an environmental project, which included extensive soil remediation near the

facilities.

Effluent limitation guidelines for the agricultural and wildlife water use subcategory cover a
geographical subset of wells in the west®® in which the quality of produced water from the wells
is of good enough quality for watering crops and livestock or to support wildlife in streams. The

effluent limitation guideline for this subcategory allows such discharges of produced water for

EPA established additional industrial categories in the oil and gas sector for wells in certain near-shore coastal
areas, but effluent limitation guidelines for this category are not discussed here, as this report is focused on onshore
unconventional oil and gas production.

#3pecifically, the agricultural and wildlife water use subcategory includes wells located west of the 98" meridian,
which extends from approximately the eastern border of North Dakota south through central Texas.
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these purposes as long as the water meets a minimum quality standard for oil and grease. EPA

officials identified 349 facilities with discharge permits in this subcategory.

EPA has not established effluent limitation guidelines for stripper wells, and EPA and state
NPDES permit writers currently use their best professional judgment to determine the effluent
limits for permits on a case-by-case basis. EPA explained in a 1976 Federal Register notice that
unacceptable economic impacts would occur if the agency developed effluent limitation
guidelines for stripper wells and that the agency could revisit this decision at a later date. In July
2012, EPA officials confirmed that the agency currently has no plans to develop an effluent

limitation guideline for stripper wells.

EPA has also not established effluent limitation guidelines for coalbed methane wells and EPA
and state NPDES permit writers currently use their best professional judgment to determine the
effluent limits for permits on a case-by-case basis. EPA officials explained that the process of
extracting natural gas from coalbed methane formations is fundamentally different from
traditional oil and gas development, partly because of the large volume of water that must be
removed from the coalbed methane formation prior to production. Given these differences,
coalbed methane wells are not included in any of EPA’s current subcategories. EPA announced
in 2011 that, based on a multi-year study of the coalbed methane industry, the agency will
develop effluent limitation guidelines for produced water discharges from coalbed methane
formations. In the course of developing these guidelines, EPA officials told us that they will
analyze the economic feasibility of each of the available technologies for disposing of the large
volumes of produced water from coalbed methane wells and that EPA plans to issue proposed

guidelines in the summer of 2013.

In addition to setting effluent limitation guidelines for direct discharges of pollutants to surface
waters, CWA requires EPA to develop regulations that establish pretreatment standards. These
standards apply when wastewater is sent to a POTW before being discharged to surface waters
and the standards must prevent the discharge of any pollutant that would interfere with, or pass
through, the POTW. To date, EPA has not set pretreatment standards specifically for produced
water, though there are some general requirements; for example, discharges to POTWs cannot
cause the POTW to violate its NPDES permit or interfere with the treatment process. In October
2011, EPA announced its intention to develop pretreatment standards specific to the produced

water from shale gas development. EPA officials told us that the agency intends {o conduct a
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survey and use other methods to collect additional data and information to support this
rulemaking. Officials expect to publish the first Federal Register notice about the survey by the

end of 2012 and to publish a proposed rule in the fall of 2014.%

In addition to CWA'’s requirement for NPDES permits for discharges from industrial sites, the
1987 Water Quality Act amended CWA to establish a specific program for regulating stormwater
discharges, such as those related to rainstorms, though oil and gas well sites are largely exempt
from these requirements. EPA generally requires that facilities get NPDES permits for
discharges of stormwater associated with industrial and construction activities, but the Water
Quality Act of 1987 specifically exempted oil and gas production sites from permit requirements
for stormwater discharges, as long as the stormwater was not contaminated by, for example,
raw materials or waste products.®' As a result of this exemption and EPA's implementing
regulations, oil and gas well sites are only required to get NPDES permits for stormwater
discharges if the facility has had a discharge of contaminated stormwater that includes a
reportable quantity of a pollutant or contributes to the violation of a water quality standard. The
2005 Energy Policy Act expanded the language of the exemption to include construction
activities at oil and gas well sites, meaning that uncontaminated stormwater discharges from oil
and gas construction sites also do not require NPDES permits. So while other industries must
generally obtain NPDES permits for construction activities that disturb an acre or more of land,

operators of oil and gas well sites are generally not required to do so.

Spill Reporting and Spill Prevention and Response Planning

CWA prohibits discharges of oil or hazardous substances into surface waters. Specifically, CWA
requires facilities—including oil and gas well sites—to report any unpermitted releases of oil or
hazardous substances above threshold quantities to the National Response Center, which is
managed by the U.S. Coast Guard and serves as the sole federal point of contact for reporting
oil and chemical spills in the United States. Qil discharges must be reported if they cause a film
or sheen on the surface of the water or shorelines or if they violate water quality standards. The
National Response Center shares information about spills with other agencies, including EPA

regional offices, which allows EPA to follow up on reported spills, as appropriate.

OPOTWs will be discussed in greater detail later in this report.

The 1987 Water Quality Act also exempted oil and gas processing, treatment, and transmission facilities from
?ermit requirements for stormwater discharges.

2EPA has established by regulation threshold amounts of certain pollutants that if released trigger reporting
requirements; these amounts are known as “reportable quantities.” Specifically, the reportable quantities triggering a
permit are listed in 40 C.F.R. §§ 117.21, 302.6, 110.6 (2011).
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CWA also authorized spill prevention and response planning requirements as promulgated in
the Spill Prevention, Control, and Countermeasure (SPCC) rule. Facilities that are subject to
SPCC rules are required to prepare and implement a plan describing, among other things, how
they will control, contain, clean up, and mitigate the effects of any oil discharges that occur.
Onshore oil and gas well sites, among others, are subject to this rule if they have total
aboveground oil storage capacity greater than 1,320 gallons and could reasonably be expected,
based on location, to discharge oil into surface waters.*® The amount of oil storage capacity at
oil and gas well sites tends to vary based on whether the well is being drilled, hydraulically
fractured, or has entered production. For example, during drilling at well sites located near
surface waters, operators generally have to comply with SPCC requirements if fuel tanks for the
drilling rig exceed the 1,320 gallon threshold. According to EPA officials, nearly all drill rigs have
fuel tanks larger than 1,320 gallons and so most well sites are subject to the SPCC rule during
drilling if they are near surface waters. Oil and gas well sites that are subject to the SPCC rule

were required to comply by November 2011 or before starting operations.

In accordance with CWA, EPA directly administers the SPCC program rather than delegating
authority to states. EPA regulations generally do not require facilities to report SPCC information
to EPA, including whether or not they are regulated. As a result, EPA does not know the
universe of SPCC-regulated facilities.** To ensure that regulated facilities are meeting SPCC
requirements, EPA regional personnel may inspect these facilities to evaluate their compliance.
EPA officials said that some of these inspections were conducted as follow-up after spills were
reported and that most inspections are conducted during the production phase, since drilling
and hydraulic fracturing are of much shorter durations, making it difficult for inspectors to visit
these sites during those times. According to EPA officials, regional personnel inspected 120 oil
and gas well sites nationwide in fiscal year 2011 and found noncompliance at 105 of these sites.
These violations ranged from paperwork inconsistencies to more serious violations, such as a

lack of secondary containment around stored oil or failure to implement an SPCC plan (though

*|n addition to having total aboveground oil storage capacity greater than 1,320 gallons, facilities could be required to
comply with the SPCC rule if they meet other thresholds, including underground storage capacity of 42,000 gallons,
among others.

*See GAO, Aboveground Oil Storage Tanks: More Complete Facility Data Could Improve Implementation of EPA’s
Spill Prevention Program, GAO-08-482 (Washington, D.C.. Apr. 30, 2008). In that report, we found that EPA has
information on only a portion of the facilities subject to the SPCC rule, hindering its ability to identify and effectively
target facilities for inspection and enforcement. We recommended that EPA analyze the costs and benefits of the
options available to EPA for obtaining key data about the universe of SPCC-regulated facilities, including, among
others, a tank registration program similar to those employed by some states. EPA has begun taking action on this
recommendation.
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EPA officials were unable to specifically quantify the number of more sericus violations). EPA

officials said that EPA has addressed some of the 105 violations through enforcement actions.

Imminent and Substantial Endangerment and Release Response Authorities
CWA also provides EPA with authorities to address the discharge of pollutants and to address
actual or threatened discharges of oil or hazardous substances in certain circumstances. For
example, EPA has the authority to address releases of oil or hazardous substances to surface
waters upon a determination that there may be an imminent and substantial threat to the public
health or welfare of the United States, by bringing suit or taking other action, including issuing
administrative orders that may be necessary to protect public health and welfare. EPA also has
authority to obtain records and access to facilities, among other things, in order to determine if a
person is violating certain CWA requirements. For example, EPA conducted initial investigations
in Bradford County, Pennsylvania, following a 2011 spill of hydraulic fracturing and other fluids
that entered a stream. Citing its authority under CWA and other laws,*® EPA requested
information from the operator about the incident, including information about the chemicals
involved and the environmental effects of the spill. Meanwhile the Pennsylvania Department of
Environmental Protection signed a consent order and agreement with the operator in 2012 that
required the operator to pay fines and implement a monitoring plan for the affected stream.

For more details about CWA, please see appendix lIl.

Clean Air Act
CAA, a federal law that regulates air pollution from mobile and stationary sources, was enacted
to improve and protect the quality of the nation’s air.*® Under CAA, EPA sets national ambient
air quality standards for the six criteria pollutants—ground level ozone, carbon monoxide,
particulate matter, sulfur oxides, nitrogen oxides, and lead—at levels it determines are
necessary to protect public health and welfare. States then develop state implementation plans
(SIP) to establish how the state will attain air quality standards, through regulation, permits,
policies, and other means. States must obtain EPA approval for SIPs; if a SIP is not acceptable,
EPA may assume responsibility for implementing and enforcing CAA in that state. CAA also

authorizes EPA to regulate emissions of hazardous air pollutants, such as benzene. In addition,

35Speciﬂcally, EPA cited authorities under CWA section 308, as well as under CERCLA and RCRA.
®Clean Air Act Amendments of 1970, Pub. L. No. 91-604, 84 Stat. 1676 (1970}, codified as amended at42 U.S.C. §§
7401-7671q (2011) (commonly referred to as the Clean Air Act).

Page 24 GAO0-12-874 Unconventional Oil and Gas Development: Key Environmental and Public Health Requirements

EPAPAV0058732



DRAFT

under the CAA, EPA requires reporting of greenhouse gas emissions from a variety of sources,

including oil and gas wells.

Mobile Sources — Criteria Air Pollutants
In accordance with CAA, EPA has progressively implemented more stringent diesel emissions
standards {o lower the amount of key pollutants from mobile diesel-powered engines since
1984.% These standards apply to a variety of on- and off-road diesel powered engines,
including trucks used in the oil and gas industry to move materials to and from well sites and
compressors used to drill and hydraulically fracture wells. Diesel exhaust contains nitrogen
oxides and particulate matter. Emissions standards may set limits on the amount of pollution a
vehicle or engine can emit or establish requirements about how the vehicle or engine must be
maintained or operated, and generally apply to new vehicles. For example, the most recent
emissions standards for construction equipment began to take effect in 2008 and required a 95
percent reduction in nitrogen oxides and a 90 percent reduction in particulate matter from
previous standards. EPA estimates that millions of older mobile sources—including on-road and
off-road engines and vehicles—remain in use. It is projected that over time, older sources will be
taken out of use and be replaced by the lower-emission vehicles, ultimately reducing emissions
from mobile sources.

Stationary Sources — Criteria Air Pollutants
New Source Performance Standards (NSPS) apply to new stationary facilities or modifications
to stationary facilities that result in increases in air emissions and focus on criteria air pollutants
or their precursors. *® For the oil and gas industry, the key pollutant is volatile organic
compounds, which are a precursor to ground-level ozone formation. Prior to 2012, EPA’s NSPS
were unlikely to affect oil and gas well sites because (1) EPA had not promulgated standards
directly targeting well sites®*® and (2) to the extent that EPA promulgated standards for
equipment that may be located at well sites, the capacity of equipment located at well sites was
generally too low to trigger the requirement. For example, in 1987, EPA issued an NSPS for

storage vessels containing petroleum liquids; however, the standards apply only to tanks above

“See GAO, Diesel Pollution: Fragmented Federal Programs That Reduce Mobile Source Emissions Could Be
Improved, GAO-12-261 (Washington, D.C.: Feb. 7, 2012).

*®Eor example, precursors to ground level ozone are nitrogen oxides and volatile organic compounds.

*EPA did promulgate standards related to other parts of the oil and gas industry. For example, in 1985, EPA
promulgated NSPS that focused on natural gas processing plants, which remove impurities from natural gas to
prepare it for use by consumers.
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a certain size, and EPA officials said that most storage tanks at oil and gas sites are below the
threshold.

In April 2012, EPA promulgated an NSPS for the oil and natural gas production industry that,
when fully phased-in by 2015, will require reductions of volatile organic compound emissions at
oil and gas well sites, including wells using hydraulic fracturing. *° Specifically, these new
standards are related to pneumatic controllers, well completions, and certain storage vessels as
follows:

T Pneumatic controllers. According to EPA, when pneumatic controllers are powered by
natural gas, they may release natural gas and volatile organic compounds during normal
operations. The new standard sets limits for the amount of gas (as a surrogate for
volatile organic compound emissions) that new and modified pneumatic controllers can
release per hour. EPA’s regulatory impact analysis for the NSPS estimates that about
13,600 new or modified pneumatic controllers will be required to meet the standard
annually; EPA also estimates that the oil and gas production sector currently uses about
400,000 pneumatic controllers.

T Well completions for hydraulically fractured natural gas wells. EPA’s NSPS for well
completion focuses on reducing the venting of volatile organic compounds during
flowback after hydraulic fracturing. According to EPA’s regulatory impact analysis,
natural gas well completions involving hydraulic fracturing vent approximately 230 times
more natural gas and volatile organic compounds than natural gas well completions that
do not involve hydraulic fracturing. The regulatory impact analysis attributes these
emissions to the practice of routing flowback of fracture fluids and reservoir gas to a
surface impoundment (pit) where natural gas and volatile organic compounds escape to
the atmosphere. To reduce the release of volatile organic compounds from hydraulically
fractured natural gas wells, EPA’s new rule will require operators to use “green
completion” techniques to capture and treat flowback emissions so that the captured
natural gas can be sold or otherwise used. EPA’s regulatory impact analysis for the rule
estimates that more than 9,400 wells will be required to meet the new standard

annually. '

“OEPA’s April 2012 rulemaking also set NSPS for other parts of the oil and natural gas industry, including for
equipment leaks, certain types of compressors, and pneumatic controllers located at natural gas processing plants.
“'This estimate includes green completions that are required to occur under the rule, including some that would likely
occur voluntarily (e.g., without the rule). EPA estimated that of this total approximately 4,800 such completions would
likely occur voluntarily.
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= Storage vessels. Storage vessels are used at well sites (and in other parts of the oil and
gas industry) to store crude oil, condensate, and produced water. These vessels emit
gas and volatile organic compounds when they are being filled or emptied and in
association with changes of temperature. EPA’s NSPS rule will require storage vessels
that emit more than 6 tons per year of volatile organic compounds to reduce these
emissions by at least 95 percent. EPA’s requlatory impact analysis for the rule estimates
that approximately 300 storage vessels used by the oil and gas industry will be required
to meet the new standard annually, but it is unclear to what extent these storage vessels

are located at well sites.

Stationary Sources — Hazardous Air Pollutants
EPA also regulates hazardous air pollutants emitted by stationary sources. In accordance with
the 1990 amendments to CAA, EPA does this by identifying categories of industrial sources of
hazardous air pollutants and requiring those sources to comply with emissions standards, such
as by installing controls or changing production practices. These National Emission Standards
for Hazardous Air Pollutants (NESHAP) for each industrial source category include standards
for major sources, which are defined as sources with the potential to emit more than 10 tons per
year of a hazardous air pollutant or more than 25 tons per year of a combination of pollutants,
as well as for area sources, which are sources of hazardous air pollutants that are not defined
as major sources. Generally, EPA or state regulators can aggregate emissions from related or
nearby equipment to determine whether the unit or facility should be regulated as a major
source. However, CAA expressly prohibits aggregating emissions from oil and gas wells (with
their associated equipment) and emissions from pipeline compressors or pumping stations, to

determine whether the oil or gas well is a major source of hazardous air pollutants.

EPA initially promulgated a NESHAP for oil and natural gas production facilities for major
sources in 1999 and promulgated amendments in April 2012. NESHAPs generally identify
emissions points that may be present at facilities within each industrial source category. The
source category for oil and natural gas production facilities includes oil and gas well sites and
other oil and gas facilities, such as pipeline gathering stations and natural gas processing

plants. The NESHAP for the oil and natural gas production facilities category includes emissions
points (or sources) that may or may not normally be found at well sites at the threshold sizes.
EPA officials in each of the four regions we contacted were unaware of any specific examples of

oil and natural gas wells being regulated as major sources of hazardous air pollutants before the
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April 2012 amendments. These amendments, however, changed a key definition used to
determine whether a facility (such as a well site) is a major source. Specifically, EPA modified
the definition of the term “associated equipment” such that, emissions from all storage vessels
and glycol dehydrators (used to remove water from gas being produced) at a facility will be
counted toward determining whether a facility is a major source. EPA’s regulatory impact
analysis and other technical support documents for the April 2012 amendments did not estimate
how many oil and natural gas well sites would be considered major sources under the new

definition.

EPA also promulgated a NESHAP for oil and natural gas production facilities for area sources in
2007. As is true for the major source NESHAP, the oil and natural gas production facilities
source category for area sources includes oil and gas well sites and other oil and gas facilities,
such as natural gas processing plants. The 2007 area source rule addresses emissions at these
facilities from one emissions point, triethylene glycol dehydrators, which are used to remove
water from gas. Area sources are required to notify EPA that they are subject to the rule, but
EPA does not track whether the facilities providing notification are well sites or other oil and
natural gas facilities, so it is difficult to determine to what extent oil and gas well sites are subject
to the area source NESHAP.*

In addition to specific programs for regulating hazardous air pollutants, CAA establishes that
operators of stationary sources that produce, process, store, or handle listed or extremely
hazardous substances have a general duty to identify hazards that may result from accidental
releases, take steps needed to prevent such releases, and minimize the conseqguences of such
releases when they occur. Methane is a hazardous substance of concern due to its flammable
properties. Some EPA regional officials said that they use infrared video cameras to conduct
inspections to identify leaks of methane from storage tanks or other equipment at well sites. For
example, EPA region 6 officials said they have conducted 14 inspections at well sites since July
2010 and issued 10 administrative orders related to violations of CAA general duty clause.®’
EPA headquarters officials said that all well sites are required to comply with the general duty

clause but that EPA prioritizes and selects sites for inspections based on risk.

“In addition to NESHAPs specific to the oil and natural gas production industrial source category, EPA promulgated
other NESHAPs that could apply to oil and gas well sites depending on the types of equipment in use and their size.
See appendix 1V for more details.

“EPA Region 6 includes the states of Arkansas, Louisiana, New Mexico, Oklahoma, and Texas.
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CAA also requires EPA to publish regulations and guidance for chemical accident prevention at
facilities using substances that pose the greatest risk of harm from accidental releases; the
requlatory program is known as the risk management program. The extent to which a facility is
subject to the risk management program depends on the regulated substances present at the
facility and their quantities, among other things. EPA’s list of regulated substances and their
thresholds for the risk management program was initially established in 1994 and has been
revised several times. The regulated chemicals, which may be present at oil and gas well sites,
include components of natural gas (e.g., butane, propane, methane, and ethane). However, a
1998 regulatory determination from EPA provided an exemption for naturally-occurring
hydrocarbon mixtures (e.g., crude oil, natural gas, natural gas condensate, and produced water)
prior to entry into a processing facility or refinery; EPA explained at the time that these
chemicals do not warrant regulation and that the general duty clause would apply in certain risky
situations.* Since naturally-occurring hydrocarbons at well sites generally have not entered a
processing facility, they are not included in the threshold determination of whether the well site
should be subject to the risk management program. EPA officials said that unless other
flammable or toxic regulated substances were brought to the site, well sites would not trip the
threshold quantities for the risk management regulations. in September 2011, the U.S.
Chemical Safety and Hazard Investigation Board (Chemical Safety Board) released a report
describing 26 incidents involving fatalities or injuries related to oil and gas storage tanks located
at well sites from 1983 through 2010.%° The report found that these accidents occurred when the
victims—all young adults—gathered at rural unmanned oil and gas storage sites lacking fencing
and warning signs and concluded that such sites pose a public safety risk. The report also noted
that exploration and production storage tanks are exempt from the risk management program
requirements of CAA and recommended that EPA publish a safety alert to owners and
operators of exploration and production facilities with flammable storage tanks advising them of
their CAA general duty clause responsibilities, and encouraging specific measures to reduce
these risks.*® The Chemical Safety Board requested that EPA provide a response stating how
EPA will address the recommendation. EPA responded in June 2012, stating its intent to comply

with the recommendation.

*“In addition, a 1999 law provided an exemption for flammable substances being used as fuel; this exemption applies
to any type of facility using fuel. Pub. L. No. 106—40 § 2 (Aug. 5, 1999).

**The Chemical Safety Board is an independent federal agency investigating chemical accidents to protect workers,
the public, and the environment. See U.S. Chemical Safety and Hazard Investigation Board, Investigative Study Final
Report: Public Safety at Oil and Gas Storage Facilities, Report No. 2011-H-1 (September 2011)

“The Chemical Safety Board also noted that exploratlon and production storage tanks are exempt from the security
requirements of CWA’s spill prevention program.
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Stationary Sources — Greenhouse Gas Reporting
As of 2012, oil and natural gas production companies are required to report estimates of their
greenhouse gas emissions to EPA on an annual basis as described in EPA’s greenhouse gas
reporting rule. According to EPA documents, oil and gas well sites may emit greenhouse gases,
including methane and carbon dioxide, from sources including: (1) combustion sources, such as
engines used on site, which typically burn natural gas or diesel fuel; and (2) indirect sources,
such as equipment leaks and venting.*” The greenhouse gas reporting rule requires oil and gas
production facilities (defined in regulation as all wells in a single basin that are under common
ownership or control) that emit more than 25,000 metric tons of carbon dioxide equivalent at the
basin level to report their annual emissions of carbon dioxide, methane, and nitrous oxide from
equipment leaks and venting, gas flaring, and stationary and portable combustion. EPA
documents estimate that emissions from approximately 467,000 onshore wells are covered

under the rule.
For more details about CAA, please see appendix IV.

Resource Conservation and Recovery Act
RCRA, passed in 1976, established EPA’s authority to regulate the generation, transportation,
treatment, storage, and disposal of hazardous wastes.*® Subsequently, the Solid Waste
Disposal Act Amendments of 1980 created a separate process by which oil and gas exploration
and production wastes, including those originating within a well, would not be regulated as
hazardous unless EPA conducted a study of wastes associated with oil and gas development
and then determined that such wastes warranted regulation as hazardous waste, followed by
congressional approval of the regulations. ** EPA conducted the study and, in 1988, issued a
determination that it was not warranted to regulate oil and gas exploration and production
wastes as hazardous. Based on this EPA determination, drilling fluids, produced water, and
other wastes associated with the exploration, development, or production of oil or gas are not

regulated as hazardous. According to EPA guidance issued in 2002, these exempt wastes

“"Other major greenhouse gases covered by EPA’s greenhouse gas reporting rule include hydrofluorocarbons,
perfluorocarbons, and sulfur hexafluoride.

**pyb. L. No. 94-580, 90 Stat. 2795 (1976) (amending the Solid Waste Disposal Act, but generally referred to as
RCRA), codified as amended at42 U.S.C. §§6901-6992k (2011). RCRA also created a framework in which states are
largely responsible for solid (i.e., nonhazardous) waste regulations, including treatment and land disposal of these
wastes. State solid waste provisions will be discussed in greater detail later in this report.

“*Specifically, oil and gas exploration and production waste includes drilling fluids, produced waters, and other wastes
associated with the exploration, development, or production of crude oil or natural gas, among other things.
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include wastes that come from within the well as well as wastes generated from field
operations. *°® Conversely, wastes generated from other activities at well sites may be regulated
as hazardous. For example, unused hydraulic fracturing fluids, painting wastes, and liguid and
solid wastes generated by cleaning crude oil tank bottoms may all be present at well sites and
are “non-exempt,” and could be regulated as hazardous, depending on the specific
characteristics of the wastes. Facilities that generate more than 100 kilograms (220 pounds) of
hazardous waste per month are regulated as generators of hazardous waste and, among other
things, are required to have an EPA identification number and to use the RCRA manifest
system for tracking hazardous waste.®! Facilities generating smaller quantities of hazardous
waste are not subject to these requirements. ** EPA headquarters officials said they do not have
data on how many well sites may be hazardous waste generators, but that states may have
more information about quantities of hazardous wastes at well sites. As such, we asked state
officials responsible for waste programs whether they were aware of well sites being classified
as small-quantity hazardous waste generators and officials in all six states we reviewed
indicated that they were unaware of well sites having sufficient quantities of hazardous wastes

to be subject to those regulations.

In September 2010, the Natural Resources Defense Council submitted a petition to EPA
requesting that the agency regulate waste associated with oil and gas exploration and
production as hazardous. The petition asserts that EPA should revisit the 1988 determination
not to regulate these wastes as hazardous because, among other things, EPA’s underlying
assumptions concerning the availability of alternative disposal practices, the adequacy of state
reqgulations, and the potential for economic harm to the oil industry are no longer valid.
According to EPA officials, the agency is currently reviewing the information provided in the

petition but does not have a time frame for responding.

RCRA also authorizes EPA to issue administrative orders, among other things, in cases where

handling, treatment, or storage of hazardous or solid waste may present an imminent and

UField operations include, for example, water separation, demulsifying, degassing, and storage at well sites.
*'Small quantity generators are those generating between 100 and 1000 kilograms of hazardous waste per month,
and large quantity generators are those generating more than 1000 kilograms per month. Both small and large
guantity generators are required to obtain an EPA identification number and are subject to certain regulations.
Facilities generating less than 100 kilograms of hazardous waste per month are considered conditionally exempt
small quantity generators provided they meet certain conditions, and if so do not need to obtain an identification
number.

“These conditionally exempt small quantity generators are subject to limited generator waste management
standards, namely to identify their hazardous waste, comply with storage limit requirements, and ensure waste
treatment or disposal in a proper facility.
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substantial endangerment to health or the environment. EPA has used RCRA’s imminent and
substantial endangerment authorities related to oil and gas well sites. For example, EPA Region
8 issued RCRA imminent and substantial endangerment orders to operators in Wyoming after

discovering that pits near oil production sites were covered with oil and posed a hazard {o birds.
For more details about RCRA, please see appendix V.

Comprehensive Environmental Response, Compensation, and Liability Act
Congress passed CERCLA in 1980 to protect public health and the environment by addressing
the cleanup of hazardous substance releases.>® CERCLA establishes a system governing the
reporting and cleanup of releases of hazardous substances and provides the federal
government the authority to respond to actual and threatened releases of hazardous
substances, pollutants, and contaminants that may endanger public health and the environment.
CERCLA requires operators of oil and gas sites to report certain releases of hazardous
substances and gives EPA authority to respond but excludes releases of petroleum (e.g., crude
oil and other petroleum products) from these provisions. As previously discussed, releases of
petroleum products are covered by CWA if the release threatens surface waters. EPA officials
identified some instances of petroleum spills in dry areas that did not reach surface waters and
explained that EPA had no role related to the investigation or clean-up of these incidents. We
identified regulatory provisions in five of six states requiring cleanup of oil spills even if they do

not reach surface waters.

For hazardous substances, CERCLA has two key elements relevant for the unconventional oil
and gas industry: release reporting and EPA’s investigative and response authority. Similar to
the requirements to report oil spills under CWA, CERCLA requires operators to report releases
of hazardous substances above reportable quantities to the National Response Center. The
National Response Center shares information about spills with other agencies, including EPA
regional offices, which allows EPA the opportunity to follow up on reported spills. EPA also has
investigative and response authority under CERCLA, including provisions allowing EPA broad
access to information and the authority to enter property to conduct an investigation or a
removal of contaminated material. EPA has the following authorities, among others:
Investigative . EPA may conduct investigations—includi ng activities such as monitoring,

surveying and testing—in response to actual or threatened releases of hazardous

**pub. L. No. 96-510 (1980), codified, as amended, at 42 U.S.C. §§ 9601-9675 (2011).
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substances or pollutants or contaminants. EPA can also require persons to provide
information about alleged releases. EPA officials described several instances in which
the agency used CERCLA’s investigative and information gathering authorities relating
to alleged hazardous substances releases from oil and gas well sites. For example, EPA
is using CERCLA authority to investigate private water well contamination potentially
related to nearby shale gas well sites in Dimock, Pennsylvania, and tight sandstone well
sites in Pavillion, Wyoming.

T Response. EPA has the authority to respond to releases of hazardous substances itself
and to issue administrative orders requiring a company potentially responsible for a
release of hazardous substances which may pose an imminent and substantial
endangerment, to take response actions as well as to seek relief in a federal court. EPA
officials could not provide a recent example where the agency used this authority to
issue an administrative order at a well site, but EPA is using the response authority to
conduct sampling and to provide temporary drinking water to residents with

contaminated wells in Dimock, Pennsylvania.
For more details about CERCLA, please see appendix VI.

Emergency Planning and Community Right-to-Know Act
Among other things, EPCRA provides individuals and their communities with access to
information regarding storage or release of certain chemicals in their communities. ** Two
provisions of EPCRA—release notification and chemical storage reporting—apply to oil and gas
well sites. The release notification provisions require companies that produce, use, or store
certain chemicals to notify state and local emergency planning authorities of certain releases
that would affect the community. *® Spills that are strictly onsite would not have to be reported
under EPCRA but may still have to be reported to the National Response Center under
provisions of CWA or CERCLA. In addition, companies would have to comply with EPCRA’s
chemical storage reporting provisions, which require facilities storing or using hazardous or
extremely hazardous chemicals over certain thresholds to submit an annual inventory report

including detailed chemical information to state and local emergency planning authorities and

**Pub. L. No. 99-499, 100 Stat. 1728 (1986), codified at 42 U.S.C. §§ 11001 — 11050 (2011).

Three types of releases must be reported: (1) release of extremely hazardous substances for which natification is
also required under CERCLA § 103(c), {2) release of extremely hazardous substances for which notification is not
required under CERCLA § 103(c), but above reporting thresholds and subject to additional conditions, and (3)
release of other hazardous substances for which notification is also required under CERCLA § 103(c), subject to
CERCLA reporting thresholds or one pound default threshold. EPCRA § 304(a), 42 U.S.C. §§ 11004(a) (2011).
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t.*® When asked whether oil and gas well sites would commonly trigger

the local fire departmen
EPCRA'’s release notification and chemical storage reporting requirements, EPA officials said

these requirements could be triggered at every well site.

EPCRA also established the Toxics Release Inventory (TRI)—a publicly available database
containing information about chemical releases from more than 20,000 industrial facilities—but
EPA regulations for the TRI do not require oil and gas sites to make such reports. Specifically,
these provisions of EPCRA generally require certain facilities that manufacture, process, or
otherwise use any of more than 600 listed chemicals to report annually to EPA and their
respective state on chemicals used above threshold quantities; the amounts released to the
environment; and whether they were released into the air, water, or soil. EPCRA specified
certain industries subject to the reporting requirement—which did not include oil and gas
exploration and development—and also provided authority for EPA to add or delete industries
going forward.*” EPA issued regulations to implement the TRI in 1988 and chose not to change
the list of industries subject to the provision at that time. In 1997, EPA promulgated a rule
adding seven industry groups to the list of industries required to report releases to the TRI,
including coal mining and electrical utilities that combust coal and/or oil.*® In developing the
1997 rule, EPA considered including oil and gas exploration and production but did not do so
because, according to EPA’s notice in the Federal Register for the final rule, there were
concerns about how “facility” would be defined for this industry. At that time, EPA’s stated
rationale was that the oil and gas exploration and production industry is unique in that it may
have related activities over a large geographic area and while together these activities may
involved the management of chemicals regulated by the TRI program, taken at the smallest
unit—an individual well—the chemical and other thresholds are unlikely to be met.*® According
to EPA officials, EPA is in the pre-proposal stage of developing a new rule to add additional

industrial sectors into the TRI program, but is not planning to include the oil and gas exploration

®gpecifically, the thresholds are (1) more than 500 pounds or the threshold planning quantity, whichever is lower, of
extremely hazardous substances, or (2) more than 10,000 pounds of other hazardous chemicals.

*"In addition to identifying industries, EPCRA specifies that reporting requirements apply to owners and operators of
facilities: (1) with 10 or more full-time employees and (2) that manufactured, processed, or otherwise used a listed
toxic chemical in excess of the reporting threshold during the calendar year.

®The complete list of industries added by EPA in 1997 includes metal mining, coal mining, electrical utilities that
combust coal and/or oil for the purpose of generating power for distribution in commerce, refuse processing or
destruction facilities regulated under RCRA’s hazardous waste provisions, chemical wholesalers, petroleum
terminals, and bulk stations and solvent recovery services.

**Other thresholds include the number of employees at the facility.
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and production industry.® EPA officials said that adding oil and gas well sites would likely
provide an incomplete picture of the chemical uses and releases at these sites, and would

therefore be of limited utility in providing information to communities.
For more details about EPCRA, please see appendix VII.

Toxic Substances Control Act
TSCA authorizes EPA to regulate the manufacture, processing, use, distribution in commence,
and disposal of chemical substances and mixtures.®’ TSCA provides EPA with several
authorities by which EPA may assess and manage chemical risks, including the authority to (1)
collect information about chemical substances, (2) require companies to conduct testing on
chemical substances, and (3) take action to protect adequately against unreasonable risks.%
TSCA allows chemical companies to assert confidentiality claims on information provided to
EPA.; if the information provided meets certain criteria, EPA must protect it from disclosure to

the public.

EPA maintains a list of chemicals that are or have been manufactured or processed in the
United States, called the TSCA inventory. Of the over 84,000 chemicals currently in the TSCA
inventory, about 62,000 were already in commerce when EPA began reviewing chemicals in
1979. Since then, EPA has reviewed more than 45,000 new chemicals, of which approximately
20,000 were added to the inventory after chemical companies began manufacturing them. As
part of EPA’s Study on the Potential Impacts of Hydraulic Fracturing on Drinking Water
Resources, EPA is currently analyzing information provided by nine hydraulic fracturing service
companies, including a list of over 900 chemicals used in hydraulic fracturing operations. EPA
officials said that they expect most of the chemicals disclosed by the service companies to

appear on the TSCA inventory list, provided that chemicals are not classified solely as

0fficials said that EPA is also considering steam generation from coal and/or oil, petroleum bulk storage, iron ore
mining, phosphate mining, large dry cleaning, and solid waste combustors and incinerators.

®"Pub. L. No. 94-469, 90 Stat. 2003 (1976), codified as amended at 15 U.S.C.§§ 2601-2692 (2011). TSCA addresses
those chemicals manufactured or imported into the United States, but it generally excludes certain substances, such
as pesticides, which are regulated under the Federal Insecticide, Fungicide, and Rodenticide Act, and any food, food
additive, drug, cosmetic, or device regulated under the Federal Food, Drug, and Cosmetics Act. Hereinafter,
references to chemical substances are intended to include mixtures.

®2These authorities are conditional on EPA making certain findings. For example, prior to requiring testing under
section 4, the act requires EPA to make findings (1) regarding the risk of injury to health or the environment or
regarding human exposure, (2) that existing data are insufficient, and (3) that testing with respect to such effects is
necessary to develop needed data. Regarding actions to protect adequately against unreasonable risks, examples of
EPA actions include prohibiting or limiting the manufacture, processing, or distribution in commerce of chemical
substances and mixtures or by placing restrictions on chemical uses.
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pesticides. EPA officials do not expect to be able to compare the list of chemicals provided by
the nine hydraulic fracturing service companies to the TSCA inventory until the release of a draft
report of the Study on the Potential Impacts of Hydraulic Fracturing on Drinking Water

Resources for peer review, expected in late 2014.

In August 2011, EPA received a petition from the environmental group Earthjustice and 114
others asking the agency to exercise TSCA authorities and issue rules to require manufacturers,
and processors of chemicals used in oil and gas exploration and production to develop and
provide certain information to EPA.% According to the petition, EPA and the public currently
lack adequate information about the health and environmental effects of chemicals used in oil
and gas exploration and production, and EPA should exercise its TSCA authorities to ensure
that chemicals used in oil and gas exploration and production do not present an unreasonable
risk of harm to health and the environment. In a letter to the petitioners, EPA granted the petition
in part, stating there is value in beginning a rulemaking process under TSCA to obtain data on
chemical substances used in hydraulic fracturing. EPA’s letter also stated that the TSCA
proposal would focus on providing an aggregate picture of the chemical substances used in
hydraulic fracturing, which would complement and not duplicate well-by-well disclosure
programs in some states. The letter also indicates that the agency is drafting an advanced
notice of proposed rulemaking on this issue which, according to the regulatory agenda for
Spring 2012, will be published in 2014. Following this notice, EPA also intends to convene a

stakeholder process to gather additional information for use in developing a proposed rule.
For more details about TSCA, please see appendix VIII.

Federal Insecticide, Fungicide, and Rodenticide Act
FIFRA, as amended, mandates that EPA administer the act’'s requirements for registration of
pesticides and authorizes EPA to regulate the use, sale, and distribution of pesticides to protect
human health and preserve the environment. ® FIFRA requires that EPA register new
pesticides; pesticide registration is a very specific process that is not valid for all uses of a
particular chemical. Instead, each registration describes the chemical and its intended use (i.e.,

the crops/sites on which it may be applied), and each use must be supported by research data.

63Earthjustice et al, Letter to Lisa P. Jackson, EPA Administrator, re: Citizen Petition under Toxic Substances Control
Act Regarding the Chemical Substances and Mixtures Used in Oil and Gas Exploration or Production, Aug. 4, 2011.
®The Federal Environmental Pesticide Control Act, Pub. L. No. 92-516, 86 Stat. 973 (1972) (amending FIFRA),
codified as amended at7 U.S.C. §§ 136-136y (2011).
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According to EPA officials, some pesticides registered under FIFRA are used in hydraulic
fracturing, and EPA has approved registrations of some pesticides for this purpose. According
to a report about shale gas development by the Ground Water Protection Council, a nonprofit
organization whose members consist of state ground water regulatory agencies, ® operators
may use pesticides to kill bacteria or other organisms that may interfere with the hydraulic
fracturing process. For example, glutaraldenyde may be used by operators to eliminate bacteria
that produce byproducts that cause corrosion inside the well and was reregistered for this
purpose by EPA in 2007.%

Exemptions Are Related to Preventive Programs

As discussed above, in six of the eight federal environmental and public health laws identified,
there are exemptions or limitations in regulatory coverage related to the oil and gas exploration
and production industry (there are two exemptions related to CAA). All of these exemptions are
related to programs designed to prevent pollution (see table 2). For example, under CWA, EPA
generally requires permits for stormwater discharges at construction sites, which prevents
sediment from entering nearby streams. However, the Water Quality Act of 1987 and Energy
Policy Act of 2005 largely exempted the oil and gas exploration and production sector from
these stormwater permitting requirements. Four of the exemptions are statutory (related to
SDWA, CWA, CAA, and CERCLA), and three are related to regulatory decisions made by EPA
(related to CAA, RCRA, and EPCRA). States may have regulatory programs related to some of
these exemptions or limitations in federal regulatory coverage. For example, although oil and
gas exploration and production wastes are not regulated under RCRA as hazardous, which
reduces the federal role in management of such wastes, they are nonetheless solid wastes and

may be subject to state regulation.

®Ground Water Protection Council and ALL Consulting. “Modern Shale Gas Development in the United States: A
Primer.” Prepared for the Department of Energy and National Energy Technology Laboratory. April 2009.
®Glutaraldehyde is also used as a disinfectant for medical and dental equipment, in water treatment systems, and as
a preservative.
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Table 2. Exemptions or Limitations in Regulatory Coverage for the Oil and Gas Exploration and Production
Industry in Six Environmental Laws

Law

Description of Exemption or
Limitation in Regulatory Coverage

Source

Type of program related
to exemption or
limitation in regulatory
coverage

Preventive

Response

SDWA

Hydraulic fracturing with fluids other
than diesel fuel does not require an UIC
permit.

Statutory (2005)

X

CWA

Federal stormwater permits are not
required for uncontaminated stormwater
at oil and gas construction sites or at oil
and gas well sites.

Statutory (1987,
2005)

CAA

Emissions of hazardous air pollutants
from oil and gas wells and their
associated equipment may not be
aggregated together or with those of
pipeline compressors or pump stations
to determine whether they are a major
source.

Statutory (1990)

In the risk management program,
naturally-occurring hydrocarbons, such
as oil and gas are not included in the
threshold determination of whether a
facility should be regulated.

Regulatory/EPA
Decision (1988)

RCRA

Oil and gas exploration and production
wastes are not regulated as hazardous
waste.

Regulatory/EPA
Decision (1988)

CERCLA

Liability and reporting provisions do not
apply to injections of fluids for
production, enhanced recovery, or
produced water.

Statutory (1980)

EPCRA

Oil and gas well operations are not
required to report releases of listed
chemicals fo the TRI.

Regulatory/EPA
Decision (1997)

Source: GAO.

Note: In some cases, states may have requirements in these areas. State requirements are discussed in the next section of this

report.

The exemptions do not limit the authorities EPA has under federal environmental and public

health laws to respond to environmental contamination. Table 3 lists EPA authorities that may

be applicable when conditions or events at a well site present particular risk to the environment

or human health. As noted throughout this report, EPA has used several of these authorities at

oil and gas wells. For example, as discussed above, EPA region 8 has used RCRA’s imminent

and substantial endangerment authorities to issue RCRA imminent and substantial

endangerment orders to operators in Wyoming after discovering that pits near oil production

sites were covered with cil and posed a hazard to birds. Similarly, as discussed above, EPA is
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using CERCLA’s response authority to investigate private water well contamination in Dimock,

Pennsylvania, and Pavillion, Wyoming.

Whether an authority is available depends on requisite conditions being met in a given instance.

EPA officials said that, in some instances, response authorities of multiple federal environmental

laws could be used to address a threat to public health or the environment. In 2001, EPA and

the Department of Justice developed a memo advocating that officials consider the specifics of

a situation and use the most appropriate authority. * See appendices Il through VI for a more

detailed discussion of these authorities.

- _______________________________________ ______________________________________________|]
Table 3. Key EPA Response Authorities®

Law

Key Response Authorities

Situation to Which Authority May Apply

Imminent & substantial endangerment and general response authorities

SDWA Imminent & substantial Contaminant present in or likely to enter a public
endangerment (§ 1431) water system or an underground source of
drinking water
CWA Imminent & substantial Source(s) of pollution, including discharge of
endangerment (§ 504) pollutant to water
Response authority; imminent & Actual or threatened discharge of oil or
substantial threat (§ 311) hazardous substances to surface waters
CAAP Imminent & substantial Accidental release to the air of regulated
endangerment (§ 112(ry9)) substance
RCRA Imminent & substantial Past or present handling, storage, treatment,
endangerment (§ 7003) transportation or disposal of any solid waste or
hazardous waste
CERCLA Response authority (§ 104(a)) Actual or threatened release of any hazardous

substance

Imminent & substantial
endangerment (§ 104(a))

Actual or threatened release of any hazardous
substance or poliutant or contaminant (other
than petroleum)

Imminent & substantial
endangerment (§ 106(a))

Actual or threatened release of a hazardous
substance from a facilityc

Access, information, and inspection authorities

facilities (§ 308(a))

SDWA Access to records and to inspect Persons and facilities subject to UIC program
facilities; ability to require provision of | requirements
information (§ 1445(a)-(b}))

CWA Access to records and to inspect Location of effluent source

Access to records and to inspect
facilities; ability to require provision of
information (§ 311(M)(2))

Persons and facilities subject to section 311,
including SPCC program requirements

%7See EPA, Memorandum, Use of CERCLA § 106 To Address Endangerments that May Also Be Addressed Under

Other Environmental Statutes, App. A (2001).
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CAA Access to records; ability to require Person who owns or operates any emission
provision of information (§ 114(a)) source

RCRA Access to records and to inspect Persons or facilities that have generated, stored,
facilities (§ 3007) treated, transported, disposed of, or otherwise

handled hazardous wastes

CERCLA Access to records and to inspect Location of actual or threatened release of any
facilities; ability to require provision of | hazardous substance or poliutant or
information (§ 104(e)) contaminant (other than petroleum)

Source: GAO.

*The table lists selected EPA authorities that may be applicable when conditions or events at a well site present particular risk to the
environment or human health. Whether a particular authority is applicable depends upon the facts of the situation meeting all
prerequisite conditions. EPA has other authorities not listed in the table, such as the ability to require certain persons te provide
information, such as information to aid in developing plans or standards, and the ability to sample emissions or effluent. EPA also
has authorities by which it may enforce requirements and address violations of the programs it administers.

®In addition, CAA section 303 provides EPA a general imminent and substantial endangerment authority to address emission of air
poliutants, where conditions are met.

‘Generally, CERCLA section 104 authorizes EPA to take various actions to respond to a release, whereas section 106 authorizes
EPA to require potentially responsible parties to do so.

‘EPA interprets this provision of RCRA to include solid waste that EPA reasonably believes may pose a hazard when improperly
managed.

States In Our Review Implement Additional Requirements and Recently Updated
Some Requirements

The six states in our review implement additional requirements governing a number of activities
associated with oil and gas development. One of the states—Pennsylvania—is also part of the
Delaware River Basin Commission—a regional commission that implements additional

requirements. All six states have updated some aspects of their requirements in recent years.

States in Our Review Implement Additional Requirements and Certain Federal Requirements

In addition to implementing and enforcing certain aspects of federal requirements with EPA
approval and oversight, the six states in our review implement additional requirements
governing a number of activities associated with oil and gas development. State requirements
often do not explicitly differentiate between conventional and unconventional development, but
in recent years states have begun to promulgate some requirements that apply specifically to
unconventional development. States have regulatory requirements related to a variety of
activities involved in developing unconventional reservoirs, including siting and site preparation;
drilling, casing, and cementing; hydraulic fracturing; well plugging; site reclamation; waste
management and disposal; and managing air emissions. Table 4 compares selected state
requirements and related federal environmental and public health requirements; a more
comprehensive table is available in appendix X. Several studies noted that development

practices and state requirements may vary based on a number of factors, including geology,
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climate, and the type of resource being developed. °® We did not assess whether all

requirements are appropriate for all states as part of this review.

Table 4. Key Federal Environmental and Public Health Requirements and State Requirements for Oil and Gas
Production Wells

Siting: and Site Preparation

Identification or Testing of Water 1 of 6 (Wyoming) [identification alone]

Wells Prior to Drilling of No e _
Pridsuctir:)%r V(\),e”rsl ng © 2 of 6 (Colorado, Ohio) [identification and testing]®

Required Setbacks from Water

No 5 of 6 (Colorado, North Dakota, Pennsylvania, Ohio,

Sources Wyoming)

Stormwater permitting . b 4 of 6 (Colorado, North Dakota, Pennsylvania,
Effectively no Wyoming)

Drilling,. Casing, and Cementing

Requirements relating to 60f6

cementing/casing plans c

Prescribed placement of surface No

casing relative to groundwater 6of 6

zones

Hydraulic/Fracturing

Requirements to Disclose No 60f 6

Information on Fracturing Fluids

Well Plugging |

Requirements for Notification,
Plugging Plan or Method, No 6 of 6
Witnessing, and Reporting

Programs to plug wells that are
not properly plugged and have No 6 of 6
been abandoned

[ Site Reclamation

Requirements for Backfilling,
Regrading, Recontouring, and No 6of6
Alleviating Compaction of Sail
Revegetation Requirements

5 of 6 (Colorado, North Dakota, Ohio, Pennsylvania,

No Wyoming)
Managing Air.Emissions
Requirements for Criteria Certain CAA provisions 5 of 6 states have permitting or registration programs
Pollutants apply (Colorado, North Dakota, Ohio, Texas, Wyoming)

Requirements for Hazardous Air Certain CAA provisions State permitting or registration programs may
Poliutants apply address hazardous air poliutants

®8Charles G. Groat, Ph.D. and Thomas W. Grimshaw, Ph.D., Fact-Based Regulation for Environmental Protection in
Shale Gas Development (Austin, Texas: The Energy Institute, The University of Texas at Austin, February, 2012).
Ground Water Protection Council and ALL Consulting. “Modern Shale Gas Development in the United States: A
Primer.” Prepared for the Department of Energy and National Energy Technology Laboratory. April 2009.
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Requirements Related to
Hydrogen Sulfide Gas

No specific requirements
but CAA general duty
clause requires
prevention of accidental
releases

60of 6

Requirements Related to Venting

and Flaring

Waste Management

Pit Lining Requirements

Venting — No

Flaring — Under new
NSPS regulation, most
hydraulically fractured
gas wells must do green
completions

60of6

5 of 6 (Colorado, North Dakota, Pennsylvania,

No Texas, Wyoming)
Options for waste disposal:
Underground injection 5 states have their own requirements (Colorado,
Yes (SDWA) North Dakota, Ohio, Texas, Wyoming); EPA

implements the program in Pennsylvania

Direct Discharge to
Surface Water

Yes (CWA —certain
discharges prohibited,
others subject to
conditions and permit)

Surface discharges are specifically allowed in 3
western states (Colorado, Texas, and Wyoming)

Requirements for

Discharge to POTWs or

Centralized Waste

Treatment (CWT) Facilities

Pretreatment standards
for shale gas wastewater
under development
(CWA)

Disposal at POTWSs is an option in one state
(Pennsylvania)

Disposal at CWT facilities is an option in 3 states
(Colorado, Pennsylvania, Wyoming)

Recycling or other re-use

Yes (CWA —certain
produced water

All 6 states allow recycling or other re-use

discharges)

Solid waste disposal No® Yes

Hazardous waste disposal | Effectively no® No

Source: GAO analysis of federal and state laws and regulations.

*Testing requirement applies only to certain wells—certain wells near proposed coalbed methane wells in Colorado and wells
proposed for urbanized areas or in the vicinity of horizontal wells in Ohio. Pennsylvania does not require operators to identify or test
nearby water wells, but state law incentivizes operators to do so by establishing a rebuttable presumption that operators are liable
for changes in water quality of certain wells after drilling.

PQil and gas well sites are only required to get permits for stormwater discharges if the facility has had a discharge of contaminated
stormwater that includes a reportable quantity of a pollutant or contributes to the violation of a water quality standard, rather than
prior to commencing construction or causing discharges.

‘Generally, federal environmental laws do not have drilling, cementing, or casing requirements related to drilling production wells.
However, if the well is to be hydraulically fractured with diesel fuel, itis subject to regulation as a Class |l well under the SDWA UIC
program and may be subject to cementing and casing, as well as plugging, requirements. To date, however, EPA officials are
unaware of any wells that were regulated in this way.

‘RCRA subtitle D required EPA to promuligate regulations regarding classification of certain solid waste faclilities, but generally EPA
has a limited role in managing solid waste. RCRA prohibits open dumping of solid wastes

*Per EPA’s 1988 regulatory determination, oil and gas exploration and production wastes—including certain field operations—are
not hazardous. Small amounts of hazardous waste may be at well sites (such as unused hydraulic fracturing fluids) but EPA officials
we spoke with could not identify any instances where these wastes were available in high enough quantities to trigger RCRA
requirements.
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Siting and Site Preparation
All six states we reviewed have state requirements regarding site selection and preparation,
though the specifics of their requirements vary. Specifically, states have requirements for
baseline testing of water wells, required setbacks from water sources, and stormwater
management, among others. For example, three of the six states—Colorado, Ohio, and
Pennsylvania—have requirements that encourage or require operators to conduct baseline
water testing in certain cases. Colorado requires testing of certain nearby wells when a
proposed coalbed methane well is located within a quarter mile of a conventional gas well or a
plugged and abandoned well.® In Ohio, baseline water well sampling is required within 1,500
feet of any proposed horizontal well or within 300 feet of any kind of well proposed in an urban
area.’® Pennsylvania does not require baseline testing, but state law presumes operators to be
liable for any pollution of water wells within 2,500 feet of an unconventional well that occurs
within 12 months of drilling activities, including hydraulic fracturing.”' Operators in Pennsylvania
can defend against this presumption if they have pre-drilling tests conducted by an independent
certified laboratory showing that the pollution predated drilling. State regulators in Pennsylvania
said that nearly all companies in Pennsylvania conduct baseline testing of nearby water wells, in

many cases up to 4,000 feet from the drilling site.

Five of the six states—Colorado, North Dakota, Ohio, Pennsylvania, and Wyoming—we
reviewed have requirements related to setbacks for well sites or equipment from certain water
sources. For example, in Ohio, oil and gas wells and associated storage tanks generally may
not be within 50 feet of a stream, river, or other body of water. In Pennsylvania, unconventional
wells may not be drilled within 500 feet of water wells without written owner consent unless the
operator cannot otherwise access its mineral rights and demonstrates that additional protective
measures will be utilized. "? In Pennsylvania, there are also setbacks from public water supplies

and certain other bodies of water such as springs and wetlands.

®“An abandoned well is a well that is no longer under control of an operator, whether or not it was properly plugged. In
Colorado, wells must be tested for all major cations (positively-charged ions) and anions (negatively-charged ions),
total dissolved solids, iron, manganese, selenium, nitrates and nitrites, dissolved methane, field pH, sodium
adsorption ratio, presence of bacteria (iron related, sulfate reducing, slime, and coliform), specific conductance, and
hdydrogen stlfide.

®In Ohio, sampling must be conducted in accordance with state guidelines, which require testing for barium, calcium,
iron, magnesium, potassium, sodium, chloride, conductivity, pH, sulfate, alkalinity, and total dissolved solids.

n Pennsylvania has a similar provision for conventional wells, which presumes operators to be liable for any pollution
of water wells within 1,000 feet of a conventional well that occurs within 6 months of drilling activities.

"For conventional wells in Pennsylvania, the required setback is 200 feet.
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Oil and gas operations are generally not subject to certain stormwater permitting requirements
under the Clean Water Act, but four of the six states we contacted—Colorada, North Dakota,
Pennsylvania, and Wyoming—have their own stormwater permitting requirements. For
example, the Wyoming Department of Environm ental Quality requires permit coverage for
stormwater discharges from all construction activities disturbing one or more acres. These
permits require the operator to develop a stormwater management program, including best
management practices, that can be reviewed by the Wyoming Department of Environmental
Quality. In North Dakota, operators must obtain a permit for construction activities that disturb 5
or more acres, and state officials said that nearly all oil and gas drilling projects meet this
threshold. This permit also requires the operator to develop a stormwater management program
and implement best management practices for managing stormwater, such as using straw bales
or dykes to manage water runoff. We did not identify any stormwater permitting requirements for
Ohio and Texas, but their state regulations address stormwater in other ways. For example,
operators in Ohio are required to comply with the state’s best management practices during
construction, such as design guidelines for constructing access roads. Texas regulations
prohibit operators from causing or allowing pollution of surface water and encourage operators
to implement best management practices to minimize discharges, including discharges of
sediment during storm events.

States have additional requirements relating to erosion control, site preparation, and surface
disturbance minimization. For more details about state siting and site preparation requirements,

see appendix IX.

Drilling, Casing, and Cementing
All of the six states in our review have requirements related to how wells are to be drilled and
casing should be installed and cemented in place, though the specifics of their requirements
vary. For example, states have different requiremenis regarding how deep operators must run
surface casing to protect groundwater. In Pennsylvania, operators are required to run surface
casing approximately 50 feet below the deepest fresh groundwater or at least 50 feet into
consolidated rock, whichever is deeper. Generally, the surface casing may not be set more than
200 feet below the deepest fresh groundwater unless necessary to set the casing in

k. 73

consolidated roc Different casing and cementing requirements apply in Pennsylvania when

According to state regulators, this maximum surface casing depth requirement prevents fresh and brackish
groundwater from commingling behind the same casing, among other things.
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drilling through coal formations, which state regulators said is common in the southwest part of
the state. In Texas, operators are required to run surface casing to protect all usable quality
water, as defined by the Texas Commission on Environmental Quality. The depth of the surface
casing may be specified in a letter by the Commission or in rules specific to a particular oil or
gas field, which account for local considerations. In no case may surface casing be set deeper
than 200 feet below the specified depth without prior approval from the Texas Railroad
Commission. Operators in Wyoming are generally required to run surface casing to reach a
depth below all known or reasonably estimated usable groundwater as defined in regulations
and generally 100 to 120 feet below certain permitted water supply wells within a quarter mile,
but certain coalbed methane wells are exempt from these requirements. Until 2012, Ohio did not
specify a depth to which surface casing was required to be set, but according to state
regulators, the depth of the casing used to protect groundwater was dictated through the
permitting process, and regulators and operators were generally following the same casing and
cementing requirements for unconventional wells as they would for underground disposal wells.
Ohio adopted new regulations effective August 2012 that generally require operators to run
surface casing at least 50 feet below the base of the deepest underground source of drinking

water or at least 50 feet into bedrock, whichever is deeper.

Among the six states we contacted, North Dakota and Ohio are the only states with specific
casing and cementing provisions for horizontal wells. However, all six states have some
requirements—whether through law, regulation, or the permitting process—that generally
require operators to provide regulatory officials with information about the vertical and horizontal
drilling paths. For example, an application for a permit to drill a horizontal well in Wyoming must
include information about the vertical and horizontal paths of the well, and operators must
provide notice to owners within a half mile of any point on the entire length of the well. In
addition, operators must (1) provide notification and obtain approval from the Wyoming Oil and
(Gas Conservation Commission before beginning horizontal drilling, and (2) file a description of
the exact path of the well, known as a directional survey, within 30 days of well completion.
North Dakota requires a different permit to drill a horizontal well than it does for a vertical well,

and the horizontal permit contains information about the horizontal path of the well.

For more details about state drilling, casing, and cementing requirements, see appendix 1X.
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Hydraulic Fracturing

All six states we reviewed have requirements for disclosing the chemicals used in hydraulic
fracturing, but the specific requirements vary (see table 5). Four states—Colorado, North
Dakota, Pennsylvania, and Texas—require disclosure through the website FracFocus, which is
a joint project of the Ground Water Protection Council and the Interstate Oil and Gas Compact
Commission. ™ For example, operators that perform hydraulic fracturing in Texas are required to
upload certain information to the website FracFocus within 30 days after completion of the well
or 90 days after the drilling operation is completed, whichever is earlier. Information required to
be uploaded to FracFocus includes, among other things, the operator's name; the date of
completion of hydraulic fracturing; the well location; the total volume of water used to conduct
fracturing; chemicals used, including their frade names, suppliers, intended use, and
concentration. ’° In Ohio, companies have options as to how to disclose information, including
through FracFocus. Wyoming’s chemical disclosure requirements were developed prior to the
development of FracFocus, and the state does not require operators to disclose information
through the website. Among the six states we contacted, Wyoming is the only state that requires
operators to disclose certain chemical information prior to conducting hydraulic fracturing.
Specifically, as part of their Application for Permit to Drill, operators are required to submit
information on the chemicals proposed to be used during hydraulic fracturing.

|
Table 5: Chemical Disclosure Requirements in Six Selected States

Requirements Colorado North Ohio Pennsylvania Texas Wyoming
Dakota
Reporting FracFocus FracFocus State website, FracFocus FracFocus State
mechanism website website FracFocus website website; agency
website, or state
other state website if
approved FracFocus
method is
unavailable
Timing of Within 60 days No timing Within 60 days | Within 60 days | Within 30 Before
disclosure following requirement | after the following the days after hydraulic
requirement completion of specified. completion of conclusion of completion fracturing;
hydraulic drilling or after hydraulic of the well and within

"FracFocus is the national hydraulic fracturing chemical registry managed by the Ground Water Protection Council
and Interstate Oil and Gas Compact Commission. The Ground Water Protection Council is a nonprofit organization
whose members consist of state ground water regulatory agencies, who come together to mutually work toward the
protection of the nation’s ground water supplies. The Interstate Oil and Gas Compact Commission is a multi-state
government agency that works to ensure the nation’s oil and natural gas resources are conserved and maximized

while protecting health, safety, and the environment.

The Chemical Abstracts Service number for each chemical ingredient listed is also required, if applicable. Chemical
Abstracts Service Registry Numbers (often referred to as CAS RNs or CAS Numbers) are unique identifiers that have
no inherent chemical significance but provide an unambiguous way to identify a chemical substance or molecular
structure when there are many possible systematic, generic, proprietary, or trivial names. CAS Registry Numbers are
used in many other public and private databases as well as chemical inventory listings and are included in all CAS-
produced databases.
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fracturing and a determination | fracturing. or within 90 | 30 days of
not later than that awell is a days after completion
120 after the dry orlost hole. drilling is
commencement completed,
of hydraulic whichever is
fracturing earlier.
Protections for | Yes None Yes Yes Yes Yes
confidential identified®
information or
trade secrets
Provisions to None identified® | None Yes None Yes Yes
challenge trade identified? identified?®
secrets
Provisions for Yes None Yes Yes Yes None
disclosure to identified? identified®
health
professionals
Provisions for Yes None Information Yes Yes None
disclosure to identified® must be identified®

emergency
responders

disclosed to the
chief of the oil
and gas
division for
response upon
reqguest.

Source: GAO analysis of state requirements.

*We reviewed only those requirements specifically related to hydraulic fracturing disclosures. General state requirements related to
the protection of confidential business information and protection of trade secrets may apply.

Five of the six states—Colorado, Ohio, Pennsylvania, Texas, and Wyoming—have specific

provisions for protecting information on hydraulic fracturing fluids that is claimed as confidential

business information or trade secrets. Four of the six states—Colorado, Ohio, Pennsylvania,

and Texas—specifically require that the information must be provided to health professionals for

diagnosis or treatment and to certain officials responding to a spill or a release. For example, in

Texas, if an operator claims that a chemical is subject to trade secret protection, the chemical

family or other similar description must generally be provided. Operators in Texas may not

withhold information, including trade secrets, about chemicals used during hydraulic fracturing

from health professionals or emergency responders who need the information for diagnostic,

treatment, or other emergency response purposes, but health professionals and emergency

responders must hold the information confidential except as required for sharing with other

health professionals, emergency responders, or accredited laboratories for diagnostic or

treatment purposes. Texas’ regulations also allow for certain entities—including the landowner

on which the well is located, an adjacent landowner, and relevant state agencies—to challenge

a claim to trade secret protection.
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Five of the six states—Colorado, North Dakota, Ohio, Pennsylvania, and Wyoming—have
additional requirements specifically related to hydraulic fracturing. For example, Colorado, North
Dakota, Ohio, and Wyoming require operators to continuously monitor certain pressure readings
during hydraulic fracturing and to notify the state if pressure exceeds a certain threshold. Ohio
also requires the suspension of operations when anticipated pressures are exceeded. North
Dakota has mechanical integrity requirements specific to hydraulic fracturing, including
requirements for specific types of casing, valves, and other equipment, which vary based on
different fracturing scenarios. In addition, Colorado, Ohio, Pennsylvania, and Wyoming require
operators to notify state regulators prior to conducting hydraulic fracturing, which provides state
regulators the opportunity to conduct inspections during the hydraulic fracturing. Colorado
requires notice 48 hours prior to conducting hydraulic fracturing, and Ohio and Pennsylvania
require notice 24 hours prior. Wyoming does not require a specific period of notice. In Wyoming,
benzene, toluene, ethylbenzene, and xylene (BTEX compounds) and petroleum distillates may
only be used for hydraulic fracturing with prior authorization from state oil and gas regulators.
Pennsylvania law requires blowout preventers to be used when drilling into an unconventional

formation. ™
For more details about state hydraulic fracturing requirements, see appendix IX.

Well Plugging

All six states in our review have requirements regarding well plugging, such as notifying the
state prior to plugging or using specific materials or methods to do so. For example, operators in
Colorado must obtain prior approval from state regulators for the plugging method and provide
notice of the estimated time and date of plugging. Colorado regulations specify that the material
used for plugging must be placed in the well in a manner that permanently prevents migration of
oil, gas, water, or other substances out of the formation in which it originated. Cement plugs
must be a minimum of 50 feet in length and must extend a minimum of 50 feet above each zone
to be protected. After plugging the well, operators must submit reports of plugging and
abandonment to the Colorado Oil and Gas Conservation Commission and include information
specifying the fluid used to fill the wellbore, information about the cement used, date of work,
and depth of plugs. In Pennsylvania, operators must follow (1) specific provisions for well

plugging based on whether the well is located in a coal area or non-coal area, or (2) an alternate

76Pennsylvania law defines an unconventional formation as a shale formation existing below a certain geologic
interval where natural gas generally cannot be produced economically except by hydraulic fracturing or other
specialized techniques. 58 Pa.Cons.Stat. § 2301 (2012).
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approved method. Prior to plugging a well in an area underlain by a workable coal seam, the oll
and gas operator must notify the state and the coal company to permit representatives to be

present at the plugging.

In addition, all six states have programs to plug wells that were improperly plugged and have
been abandoned, though their level of activity varies. For example, state regulators in Texas
said that the primary objective of their program, which began in 1983, is to plug abandoned oll
and gas wells that are causing pollution or threatening to cause pollution for which a responsible
operator does not exist; the responsible operator failed to plug the well; or the responsible
operator failed to otherwise bring the wells into compliance. As of 2009, Texas state regulators
had plugged 30,000 wells, and approximately 8,000 potentially abandoned wells remained
throughout the state. Officials stated, however, that many of these abandoned wells may be re-
used for development of previously overlooked reservoirs. State regulators in North Dakota said
that the number of abandoned wells in the state is very low compared to other states because
the state was fairly late to oil and gas development—with major development starting in the
1950s—and that the state had a good tracking system in place during the early days of
development. State regulators in North Dakota used funds from its well plugging program to

plug two wells in the last year.
For more details about state well plugging requirements, see appendix IX.

Site Reclamation

All six states in our review have requirements for site reclamation, though the extent of the
requirements varies. Five states—Colorado, Ohio, North Dakota, Pennsylvania, and Wyoming—
have requirements both for backfilling soil and for re-vegetating areas. For example, in
Colorado, final reclamation must generally be complete within 3 months of plugging a well on
crop land and within 12 months on non-crop land. Reclamation in Colorado involves returning
segregated soil horizons to their original relative positions;”’ returning crop land to its original
contour; as near as practicable, returning non-crop land to its original contour to achieve erosion
control and long-term stability; and adequately tilling to establish a proper seedbed. In
Wyoming, operators must begin reclamation within 1 year of permanent abandonment of a well

or last use of a pit and in accordance with the landowner’s reasonable requests, or to resemble

A soil horizon is a layer roughly parallel to the soil surface whose properties and characteristics differ from the
layers above and beneath.
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the original vegetation and contour of adjoining lands. In addition, where practical, topsoil must
be stockpiled during construction for use in reclamation. Texas has requirements for contouring
soil, but we did not identify requirements for re-vegetating the area.

For more details about state site reclamation requirements, see appendix 1X.

Waste Management and Disposal
All six states in our review have some requirements regarding waste management and disposal,
though specific requirements and practices vary across and within states. For example,
regulators in Colorado said that the method of waste disposal varies based on the geological
formation being exploited and the location of the production well. In some parts of the state, they
said that the produced water generated is very salty and is therefore generally disposed of in a
Class Il UIC well. In contrast, in the Raton Basin—a coalbed methane formation near the border
with New Mexico—the produced water is of sufficiently good quality that much of it is discharged

to surface waters, according to state regulators.

All six states we reviewed have requirements regarding the use of pits for storage of produced
water, drill cuttings, and other substances. For example, in North Dakota, a lined pit may be
temporarily used to retain solids or fluids generated during hydraulic fracturing, but the contents
of the pits must be removed within 72 hours after operations have ceased and must be
disposed of at an authorized facility. Pennsylvania requires that certain pits be lined and
requires the liners to meet certain permeability, strength, thickness and design standards; the pit
itself must also be constructed so that it will not tear the liner and can bear the weight of the pit
contents. In addition, Colorado and Wyoming require pitless drilling systems (tanks) to be used
in certain circumstances. For example, Colorado requires pitless drilling systems for produced
water from new oil and gas wells within a specified distance of certain drinking water supply
areas, and Wyoming requires pitless drilling systems in areas where ground water is less than

20 feet below the surface.

Underground injection of produced water in Class Il UIC wells is a common method of disposal

of produced water in five of the six states we reviewed. ’® For example, state regulators in Ohio

78Pennsylvania has five currently operating Class Il UIC disposal wells, and produced water generated in
Pennsylvania is often recycled or shipped to other states such as Ohio for disposal. Until recently, EPA did not
receive many applications for new Class [l UIC wells in Pennsylvania. In the last four months, however, EPA officials
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said that there are 177 Class |l UIC disposal wells currently in operation, and 98 percent of the
fluid waste from oil and gas wells in Ohio is disposed of in these Class Il UIC wells. As noted
previously, five out of the six states we reviewed have primary responsibility for regulating
injection wells, whereas EPA implements the program in Pennsylvania. The five states in our
review that have been granted primacy for their Class 1l UIC programs obtained it under the
alternative provisions in which they demonstrate to EPA that their program is effective in
preventing endangerment of underground sources of drinking water, in lieu of adopting all Class
11 UIC requirements in EPA regulations. All states have requirements for Class Il UIC wells
relating to casing and cementing, operating pressure, mechanical integrity testing, well plugging,
and the monitoring and reporting of certain information, among other requirements. For
example, North Dakota requires the operators of all new Class 1l UIC wells to demonstrate the
mechanical integrity of the well and requires existing Class Il UIC wells to demonstrate
continued mechanical integrity at least once every 5 years. In North Dakota, mechanical
integrity is demonstrated by showing that there is no significant leak in, for example, the casing;
and there is no significant fluid movement into an underground source of drinking water through
vertical channels adjacent to the injection well. Texas also requires operators to demonstrate
the mechanical integrity of Class Il UIC wells generally by conducting specified pressure tests
before commencing injection, after conducting maintenance, and every 5 years. With regard to
monitoring and reporting, Ohio requires operators to monitor injection pressures and volumes
for each disposal well on a daily basis and to report annually on maximum and monthly average

pressure and volumes.

said that they have received five permit applications for Class Il UIC disposal wells and expect continued interest in
the future.
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Sidebar: Underground Injection and Earthguakes

FromMarch 2011 to'January 201212 earthquakes ranging in magnitude from2:1to 4.0
occurred near Youngstown, Ohio, In March 2012, the Ohio Department of Natural Resources
reported that: there is:a.compelling argument’ -that:injection of produced water-into:nearby: Class
HUIC wells was the cause of the earthquakes. 'The Ohio Department of Natural Resotirces
placed a moratorium..on injection into five Y.oungstown. area UIC wells and began examining.its
Class Il UIC well‘permitting process: and developi ng-a series of changes tohelp address seismic
activity concerns, In July 2012, the governor of Ohio signed an executive order determining that
an emergency exists requiring the immediate: adoplion: of the rules,

The National Academy of Sciences released a study in June 2012 that concluded that
underground.injection. does pose some.risk forinduced seismicity .but that very.few events have
been documented over the past several decades relative tothelarge'number of disposal wells in
operation. The study noted that the injected fluid volume, rate, pressure, and.proximity. o existing
faults7and fractures are factors that determine the probability of creating a seismic-event; but
effective ‘and economic tools are not currently available to accurately predict indiced seismicity
prior to injection.. The study made research.recommendations,. proposed. actions.fo address
induced seismicity, and suggested that the agency that issues UIC well perinits is the most
appropriate. agency fo oversee decisions made with respect to induced seismic events.

Aside from underground injection, there are several other options for disposal of produced
water, though the specifics vary across and within states. For example, state regulatory
agencies issue NPDES permits in Colorado, Texas, and Wyoming for direct discharges to
surface waters in certain cases;’® in doing so, the states must apply, where applicable, EPA’s
effluent limitation guidelines discussed above. For example, in Texas operators of stripper wells
may discharge produced water to surface waters where the produced water does not exceed a
certain threshold for total dissolved solids. According to state regulators in Wyoming, the state
has about 1,000 currently active permits for discharges of produced water from coalbed
methane formations and 500 permits for produced water from conventional formations. In
contrast, state regulators in North Dakota said that there are no direct surface discharges of

produced water in their state because the produced water is too salty.

Some states, such as Colorado and Pennsylvania, also have commercial facilities, which treat
produced water before discharging it to surface waters. In addition, Ohio and Pennsylvania have
allowed some POTWs to accept produced water, but there have been some recent restrictions

on these actions.®® In 2010, Ohio’s Environmental Protection Agency (OEPA) approved a permit

™Texas has not been authorized to issue NPDES permits for activities associated with the exploration, development,
or production of oil or gas or geothermal resources. EPA is the NPDES permitting authority for those facilities in
Texas.

¥ s discussed earlier in this report, EPA sets pretreatment standards that apply when wastewater is sentto a
facility—such as an industrial treatment facility or POTW—before being discharged to surface waters. To date, EPA
has not set pretreatment standards specifically for produced water, though there is a general requirement that
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modification that allowed a POTW in Warren, Ohio to accept 100,000 gallons per day of
produced water with concentrations of less than 50,000 milligrams per liter of total dissolved
solids, which was then diluted and discharged to surface waters.®" However, the Director of
OEPA subsequently issued a determination in 2011 that the permit had been unlawfully issued
because Ohio law does not generally permit the disposal of produced water through a POTW. ¥
In response, OEPA did not reauthorize the POTW to accept produced water when its NPDES
permit came up for renewal in 2012 and, according to OEPA officials, intends to deny NPDES
permits to other POTWSs that have expressed interest in accepting produced water. Prior to
2011, POTWs in Pennsylvania also accepted produced water from oil and gas well sites. EPA
officials said they found that some of these POTWSs were violating their NPDES permits, partly
because some pollutants in wastewaters associated with shale gas development—most
significantly, high levels of total dissolved solids—are not treated by the technologies typically
used at POTWs. Pennsylvania issued administrative orders to POTWSs in Pennsylvania
requiring, among other things, that the POTWs restrict the volume of oil and gas wastewater
they were accepting, evaluate the impacts of oil and gas wastewaters on their treatment
process, and submit certain samples of oil and gas wastewater accepted for treatment. In
addition, the state of Pennsylvania requested that POTWs stop accepting produced water from
Marcellus shale gas wells and began revising the POTWs' NPDES permits. State officials later
reported that POTWs in Pennsylvania were no longer accepting produced water from the
Marcellus shale, and EPA regional officials said that they believe that POTWs are accepting

less produced water.

In addition to permanent disposal of produced water, all six states in our review allow for
recycling or other reuses of produced water. For example, according to a 2011 report, over 50
percent of the produced water in Colorado is recycled. ®® In addition, state regulators in
Pennsylvania said that the best option for dealing with produced water in the state is recycling,
and the Department of Environmental Protection can track what percentage of recycled water

was used in hydraulic fracturing based on information required on well completion reports.

discharges to POTWs cannot cause the POTW to violate its own NPDES permit or interfere with treatment
processes.

"The federal secondary standard for drinking water is 500 milligrams per liter.

#20hio law provides that, generally, produced water must be disposed of only by underground injection, by surface
application, in association with enhanced recovery of oil or gas resources from a well, or by other methods approved
by the Chief of the Division of Oil and Gas Resources Management for testing or implementing a new technology or
method of disposal. Ohio Rev. Code Ann. § 1509.22(C)(1) (2012). According to OEPA officials, the permit did not
involve an approved test or implementation of a new technology or method of disposal.

8gtate Review of Oil and Natural Gas Environmental Regulations, Inc., Colorado Hydraulic Fracturing State Review
(Oklahoma City, OK: 2011).
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Approximately 90 percent of produced water in Pennsylvania is recycled, according to state
regulators. The Texas Railroad Commission has approved several recycling projects in the
Barnett Shale to reduce the amount of fresh water used in development activities there. Four of
the six states—Colorado, North Dakota, Chio, and Wyoming—also allow operators to reuse
certain types of fluid waste for road applications. For example, in Ohio, produced water,
excluding flowback from hydraulic fracturing, may be used for dust and ice suppression on
roads with the approval of local governments; approximately 1 percent of produced water is
used in this way. In Wyoming, road and land applications may be permitted as reuses of

produced water. North Dakota allows road but not land application of produced water.

Regulatory agencies in all six states implement requirements for the disposal of waste such as
drill cuttings. For example, in Colorado, drill cuttings may be buried in pits at the well site, an
activity which is regulated by the Colorado Oil and Gas Conservation Commission. Drill cuttings
taken off site for disposal at a commercial waste facility must comply with the regulations of the
state’s Department of Public Health and Environment which govern those facilities. Texas
allows drill cuttings to be buried on the well site where they were generated if they were
obtained using drilling fluids with a chloride concentration in excess of 3,000 milligrams per liter.
Texas allows landfarming of the same types of drill cuttings with the written permission of the
surface owner of the site. In North Dakota, operators frequently bury drill cuttings onsite where
the North Dakota Industrial Commission’s Oil and Gas Division has authority, but in some cases
the drill cuttings may be disposed of at a landfill under the jurisdiction of the Department of

Health due to shallow groundwater or permeable subsoil.

Officials in the six states we reviewed were not aware of any oil or gas well sites that would be
regulated as small-quantity generators of hazardous waste under RCRA. Exploration and
production wastes that originate from within a well, such as produced water and drill cuttings,
are not currently regulated as hazardous wastes under RCRA, but well sites could be
considered hazardous waste generators if they produce hazardous waste, such as some
discarded hydraulic fracturing chemicals, in quantities above certain thresholds. However,
officials in all six states in our review indicated that they were unaware of any instances in which
oil or gas well sites generated enough hazardous waste to exceed this threshold and require an
EPA identification number. Pursuant to RCRA, regulation of waste that is not considered
hazardous is a state responsibility. Some states have special categories of waste and

associated additional requiremenis that apply to industrial wastes generally, or oil and gas
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wastes specifically. For example, waste from crude oil and natural gas exploration and
production in North Dakota is called special waste. Special waste landfills must be permitted
and comply with specific design standards. Currently, there are four special waste landfills in
North Dakota with another five proposed special waste landfills at the beginning stages of the
permitting process. State regulators said that special waste consists mostly of drill cuttings but
can also include other things such as contaminated soil. In Pennsylvania, oil and gas waste falls
into a category of waste called residual waste that applies to, among other things, certain
wastes from industrial, mining, or agricultural operations. Residual waste disposal must be

permitted and is subject to processing and storage rules.

All six states in our review have requirements for managing and disposing of wastes, such as
oilfield equipment, drilling solids, and produced water that have been exposed to or
contaminated with naturally-occurring radioactive material (NORM) or technologically-enhanced
NORM.# NORM occurs naturally in some geologic formations that also contain oil or gas, and
when NORM is brought to the surface during drilling and production, it remains in drill cuttings
and produced water and, under certain conditions, creates scales or deposits on pipes or other
oilfield equipment. Officials at the Colorado Department of Public Health and Environment said
that they set tiers for how to manage materials that contain NORM based on their level of
radioactivity. In addition, they said that the Department is working with the Colorado Oil and Gas
Conservation Commission to require operators to perform certain tests on produced water
before allowing produced water to be used for road application. Texas officials said that the
state requires operators to identify NORM-contaminated equipment with the letters "NORM" by
securely attaching a clearly visible waterproof tag or marking with a legible waterproof paint or
ink. In addition, Texas requires operators to dispose of oil and gas NORM waste by methods
that are specifically authorized by rule or specifically permitted. State regulators in Wyoming
said that a lot of NPDES permits for direct discharges to surface waters have limits on
radioactivity that would probably lead the operator to dispose of produced water contaminated
with NORM in a Class Il UIC well.

For more details about states’ waste management and disposal requirements, see appendix IX.

84 Technologically-enhanced NORM is produced when activities associated with oil and gas development concentrate
or expose radioactive materials that occur naturally in soils, water, or other natural materials.
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Managing Air Emissions
Five of the six states we reviewed have permitting or registration requirements for managing air
emissions from oil and gas production sites. In addition, all six states have requirements related
to venting and flaring of gas and limiting or managing emissions of hydrogen sulfide—a

hazardous and deadly gas—at drilling sites.

Five of the six states—Colorado, North Dakota, Ohio, Texas, and Wyoming—we reviewed have
developed permitting or registration requirements which apply to oil and gas development. For
example, according to state regulators, the vast majority of production wells in Colorado require
air permits. Operators with certain condensate tanks and tank batteries are required to obtain a
permit if the tanks have uncontrolled actual emissions of volatile organic compounds greater
than or equal to 2 tons per year in areas which are not attaining certain air quality standards
(non-attainment areas) or greater than or equal to 5 tons per year in an attainment area. As part
of the permit requirements, operators in non-attainment areas must reduce emissions of volatile
organic compounds by 90 percent from uncontrolled actual emissions during certain times of the
year, and by 70 percent during other times, and reduce emissions by 90 percent for dehydration
systems. In Ohio, an operator meeting certain requirements must obtain an air permit that lists
each source of emissions; all applicable rules that apply to the sources, including federal and
state requirements; operational restrictions; monitoring; recordkeeping; reporting; and testing
requirements. Wyoming officials noted that oil and gas facilities are subject to general state
permitting requirements, but did not identify any permitting requirements specific to air
emissions from oil and gas development. In Wyoming, state regulators have worked with
industry to achieve voluntary reductions from mobile sources in certain parts of the state which
may soon not meet air quality standards for ozone. Specifically, officials at the Wyoming
Department of Environmental Quality said that they have asked operators in certain areas to
agree to implement voluntary reductions in volatile organic compounds and nitrogen oxides, and
to install controls on diesel engines on mobile drilling rigs; regulators then include these
requirements in the air permit issued to the operator. North Dakota and Texas also have
permitting or registration requirements, and Pennsylvania is in the process of developing an

inventory for oil and gas emissions information.

All six states have some requirements for flaring excess gas encountered during drilling and
production, which may otherwise pose safety hazards and contribute to emissions. For

example, operators in Pennsylvania who encounter excess gas during drilling or hydraulic
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fracturing must capture the excess gas, flare it, or divert it away from the drilling rig in a manner
that does not create a hazard to public health and safety. According to state regulators in
Wyoming, the Oil and Gas Conservation Commission has jurisdiction for flaring prior o
production when the primary concern with flaring is safety. For flaring that occurs after
production has begun, the Department of Environmental Quality requires 98 percent combustion

efficiency.

All six states have safety requirements to limit and manage emissions of hydrogen sulfide—a
poisonous gas—at drilling sites. For example, in Texas operators are subject to detailed
requirements in areas where exposure to hydrogen sulfide could exceed a certain threshold if a
release occurred, taking into consideration whether the area of potential exposure includes any
public areas such as roads. Requirements relate to posting warning signs, using fencing,
maintaining protective breathing equipment at the well site, installing a flare line and a suitable
method for lighting the flare, and conducting training. In some cases, hydrogen sulfide
requirements overlap with flaring requirements. For example, flares used for treating gas
containing hydrogen sulfide in North Dakota must be equipped and operated with an automatic
ignitor or a continuous burning pilot, which must be maintained in good working order, including
flares that are used for emergency purposes only.

For more details about state requirements for managing air emissions, see appendix IX.

Regional Commission Implemenis Additional Reguirements

One of the states in our review—Pennsylvania—is also part of a regional commission that
implements additional requirements governing several aspects of natural gas development.
Specifically, the Delaware River Basin Commission is a regional body whose members include
the governors of Delaware, New Jersey, New York, Pennsylvania, as well as the U.S. Army
Corps of Engineers’ Division Engineer for the North Atlantic Division. The Commission regulates

water quantity and quality within the basin which spans approximately 13,500 square miles.®

In December 2010, the Delaware River Basin Commission published draft Natural Gas
Development Regulations, which are currently under consideration for adoption, and the

Commission will not issue any permits for shale gas wells within the basin until the final

%The Susquehanna River Basin Commission—located partially in Pennsylvania—also regulates water withdrawals
but not water quality in the context of oil or gas development and therefore was not included in our review.
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regulations have been adopted. The draft regulations propose a number of requirements related
to the protection of certain landscapes and waters and how to handle wastewater generated by
natural gas development. For example, the proposed regulations require that produced water
stored on the well pad be kept in enclosed tanks. In addition, operators of treatment and/or
discharge facilities proposing to accept natural gas wastewater would be required to provide the
Commission with information on the contents of the proposed discharge and submit a study
showing that the proposed discharge could be adequately treated. Natural gas well operators
would also be required to have natural gas development plans for projects that exceed certain
thresholds for acreage or number of wells. According to Commission officials, the natural gas
development plans would allow the Commission to consider the cumulative impacts of
development from numerous well pads, associated roads, and pipeline infrastructure, and to
minimize and mitigate disturbance on lands most critical to water resources, such as core
forests and steep slopes. The plans will also help protect water resources for approximately 15

million people, including residents of New York City and Philadelphia.

States Have Recently Updated Some Requirements

All six states in our review have updated some aspects of their requirements in recent years.

Key examples include:

& Colorado made extensive amendments to its oil and gas regulations in 2008, which
included, among other things, restrictions on locating wells near drinking water sources,
measures to manage stormwater, and requirements to consult with the Colorado Division of
Wildlife in certain cases to minimize adverse impacts on wildlife. According to state officials,
these regulatory updates served three primary purposes: (1) address the growing impacts of
increased oil and gas development; (2) implement state legislation passed in 2007 directing
the Colorado Oil and Gas Conservation Commission to work with the Colorado Department
of Public Health and Environment and the Colorado Division of Wildlife to update its
regulations; and (3) update existing rules to enhance clarity, respond to new information,
and reflect current practices and procedures.

T In 2012, North Dakota implemented 26 rule changes, including the requirement for
operators to drain pits and properly dispose of their contents within 72 hours after well
completion, servicing, or plugging operations have ceased. According to state officials, this
change was implemented in response to a number of pit overflows that occurred during the

spring melt in 2010 and 2011.
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= In 2012, Ohio adopted new oil and gas well construction regulations to implement state
legislation passed in 2010. The new regulations include casing and cementing requirements
and requirements to disclose the chemicals used in hydraulic fracturing.

T Pennsylvania passed legislation in 2012 which, among other things, requires unconventional
wells to be sited at greater setback distances from existing buildings and water wells than
was previously required for all wells, and requires chemical disclosure through FracFocus. In
addition, the new legislation increases the distance from which an operator of an
unconventional well may be presumed liable in the event of pollution of nearby water wells
from 1,000 feet to 2,500 feet.

© The Texas Commission on Environmental Quality updated its air emissions regulations for
oil and gas facilities in 2011, including emissions limitations for nitrogen oxide and volatile
organic compounds. Texas officials told us that changes included requirements for
operators to install controls on stationary compressor engines and storage tanks. In
addition, operators in the Dallas-Fort Worth area have agreed to voluntarily reduce
emissions of volatile organic compounds by replacing pneumatic valves with no-bleed or
low-bleed valves which helps to address non-attainment issues in the area while also
reducing emissions of hazardous air pollutants. Texas also adopted a regulation in
December 2011 regarding chemical disclosure requirements in order to implement state
legislation passed several months earlier.

T In 2010, Wyoming updated its chemical disclosure requirements. According to state

regulators, operators were always required to provide notification to the Wyoming Oil and

Gas Conservation Commission before conducting hydraulic fracturing, but recent regulatory

changes clarified these requirements and also added detailed requirements on what

information was required to be disclosed.

In the last 3 years, Colorado, Ohio, and Pennsylvania volunteered to have parts of their
regulations reviewed by the State Review of Qil and Natural Gas Environmental Regulations
(STRONGER) program, which is administered by the Ground Water Protection Council and
brings together state, industry, and environmental stakeholders o review state oil and gas
environmental regulations and make recommendations for improvement. Ohio and
Pennsylvania have made regulatory changes that reflect STRONGER’'s recommendations. For
example, STRONGER completed a review of Pennsylvania’s regulations in September 2010.
The review team commended the state for encouraging baseline groundwater testing in the

vicinity of wells, but also recommended that the state consider whether the testing radius should
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be expanded to take into account the horizontal portions of fractured wells. As discussed above,
in 2012, Pennsylvania passed legislation which increases the distance from which an operator
of an unconventional well may be presumed liable in the event of pollution of nearby water wells
from 1,000 feet to 2,500 feet. State regulators said that the addition was in response o the
state’s September 2010 STRONGER review and the Governor's Marcellus Shale Advisory
Commission. ® State regulators are also considering additional regulatory changes in response

to the remaining recommendations of the Governor's Marcellus Shale Advisory Board.

Additional Requirements Apply on Federal Lands

Federal land management agencies, including the Bureau of Land Management (BLM), Forest
Service, National Park Service, and Fish and Wildlife Service (FWS) manage federal lands for a
variety of purposes. Specifically, both the Forest Service and BLM manage their lands for
multiple uses, including oil and gas development; recreation; and provision of a sustained yield
of renewable resources, such as timber, fish and wildlife, and forage for livestock. By contrast,
the Park Service manages its lands to conserve the scenery, natural and historical objects, and
wildlife so they remain unimpaired for the enjoyment of present and future generations.
Similarly, FWS manages national wildlife refuges for the benefit of current and future
generations, seeking to conserve and, where appropriate, restore fish, wildlife, plant resources,
and their habitats.

Each of these agencies imposes additional requirements for oil and gas development on its
lands to meet its obligations with respect to its mission. These additional federal requirements
are the same for conventional and unconventional oil and gas development. In some cases, the
surface rights to a piece of land and the right to extract oil and gas—called mineral rights—are
owned by different parties. For example, private mineral rights might underlie lands where the
surface is managed by a federal agency. Require ments for developing mineral rights vary based

on whether the mineral rights are owned by the federal government or by a private entity.

®The purpose of the Pennsylvania Governor's Marcellus Shale Advisory Commission was to develop a
comprehensive, strategic proposal for the responsible and environmentally sound development of the Marcellus
Shale. Its membership consisted of the Lieutenant Governor, who served as the chair, and appointees chosen by the
Governor and representing, among other things, the interests of environmental, conservation, industry, local and
state government.
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Regquirements for Federally Owned Mineral Rights

Requirements for operators developing federally owned mineral rights are imposed by federal
agencies during planning and leasing processes carried out by federal agencies. Operators
must also meet specific requirements during several of the activities involved in oil and gas

development.

Planning and Leasing Processes
BLM has primary authority for issuing leases and permits for federal oil and gas resources even
in cases when surface lands are managed by other federal agencies or owned by private
landowners. The majority of federal oil and gas leases underlie lands managed by BLM or the
Forest Service, but there are some federal oil and gas resources available for leasing under
lands managed by other federal agencies or private landowners.®” Altogether, BLM oversees oil

and gas development on approximately 700 million subsurface acres.

A first step in developing federal oil and gas resources is a planning phase, involving BLM and
(for lands managed by the Forest Service) the Forest Service, to identify areas for potential
leasing (see table 5). Under the National Environmental Policy Act (NEPA), federal agencies are
required to prepare a detailed statement on the environmental impacts of any “major federal
action,” including oil and gas lease sales, if it would significantly affect the environment. %
Regulations implementing NEPA generally require an agency to prepare either an

environmental assessment or environmental impact statement.® BLM takes the lead in

¥BLM has also issued leases that underlie lands managed by the Park Service and FWS. These lands are generally
not available for oil and gas development except in special circumstances. For example, FWS lands may be leased if
an oil and gas operation outside of FWS lands is draining federal minerals under the FWS land. For the Park Service,
small portions of three units of the National Park System are also open to federal mineral leasing based on their
enabling legislation: Glen Canyon National Recreation Area, Lake Mead National Recreation Area, and Whiskeytown
National Recreation Area. Currently, there are no parcels under lease in these areas. In order for cil and gas
development to occcur in these areas, the National Park System regional director must consent to the lease and
permit, and can do so only upon determination that the activity permitted will not have significant adverse effect upon
the resources or administration of the unit. (43 C.F.R. § 3109.2(b)). Three other units have a total of 16 wells under
leases predating these policies.

% Pub. L. No. 91-190 (1970), codified as amended at 42 U.S.C. §§ 4321-4347 (2012).

89Agencies may prepare an environmental assessment, a concise public document, that provides sufficient evidence
and analysis for determining whether to prepare an environ mental impact statement or a finding of no significant
impact. An environmental impact statement is a more detailed statement than an environmental assessment, and
NEPA implementing regulations specify requirements and procedures—such as providing the public with an
opportunity to comment on the draft document. An environmental impact statement must, among other things, (1)
describe the environment that will be affected, (2) identify alternatives to the proposed action and identify the
agency’s preferred alternative, (3) present the environmental impacts of the proposed action and alternatives, and (4)
identify any adverse environmental impacts that cannot be avoided should the proposed action be implemented. The
environmental impact statement or environmental assessment may also be used to document that the proposed
leasing action is in compliance with other federal laws, including the National Historic Preservation Act (intended to
preserve historic and archeological sites) and the Endangered Species Act (intended to protect threatened and
endangered species).
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preparing the NEPA analysis for leases when the surface lands are managed by BLM or owned
by a private landowner. For Forest Service lands, the Forest Service takes the lead in preparing
the NEPA analysis and coordinates with BLM so that BLM’s subsequent leasing decision can be
supported by the same analysis. At both agencies the NEPA review focuses on how the sale of
leases may affect the environment and public health and, according to BLM officials, often
includes mitigation measures that ultimately become stipulations on leases and permits for that
tract of federal land. After the environmental impact statement is completed, BLM sells the lease

to an operator through an auction or by other means.

Table 5. Surface Agency Roles in Leasing and Permitting Federal Minerals

Surface land
management Availability for oil and gas Role in approving drilling
agency development Role in approving leases permits
BLM Generally available® Primary authority for approving Primary authority for
leases approving drilling permits
Forest Generally available” Coordinates with BLM regarding | Forest Service must approve
Service surface issues and must all surface disturbing
authorize the lease activities before BLM
approves the drilling permit
Private Generally available No specific role; may participate | Operator generally must
Landowner in public comment process. reach agreement with
surface land owner
regarding surface
disturbances.
Source: GAO.

*Some lands managed by the BLM are unavailable for leasing because they have been withdrawn from leasing through
congressional action or by agency regulation or, according to BLM officials, because they are being managed for other uses.

®Some lands managed by the Forest Service are unavailable for leasing because they have been withdrawn through congressional
action or by agency regulation. For example, the Wyoming Range (1.2 million acres) in western Wyoming and the Valle Vidal
(100,000 acres) in New Mexico are both unavailable for leasing. In addition, 58.5 million acres of Inventoried Roadless Areas are
indirectly unavailable in that construction or reconstruction of roads is not allowed, essentially making these areas inaccessible,
according to Forest Service officials.

After acquiring a lease for the development of federal oil and gas, an operator is required to
submit an application for permit to drill (APD) for individual wells to BLM. The APD is used to
approve drilling and related activities to be conducted under the operator’s lease. To ensure that
BLM permit issuance for the proposed drilling activity is in accordance with NEPA, another
environmental assessment or record of review is required, which officials described as building
off the NEPA analysis conducted prior to the lease sale but includes more specifics about the
proposed well site and surface facilities, such as access roads or pipelines. The environmental
review may also identify mitigation measures that could be used to reduce the environmental
effects of drilling. The APD includes two key components: (1) the drilling plan, which describes
the plan for drilling, casing, and cementing the well; and (2) the surface use plan of operations,

which describes surface disturbances, such as road construction to the well pad and installation
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of any needed pipelines or other infrastructure. BLM is responsible for reviewing and approving
the APD as a whole but gets input from the surface land management agency regarding the
surface use plan of operations. For example, the Forest Service is responsible for review and
approval of the surface use plan of operations component of the APD. After reviewing the
operator's APD, BLM approves the APD, often by attaching conditions of approval and requiring
the operator to take mitigation measures as described in the environmental review or
recommended by the surface land management agency. Once the APD is approved, and any

state or local approvals are obtained, the operator can begin work.

BLM has overall responsibility for ensuring compliance with approved APDs but coordinates
with other surface land management agencies as appropriate. According to BLM officials, BLM
is responsible for inspections and enforcement related to prudent drilling operations, including
running tests on casing and cementing. In addition, BLM officials said that they coordinate with
surface land management agencies regarding surface conditions. Forest Service officials said
that the Forest Service is responsible for conducting inspections relative to surface uses
authorized by the surface use plan of operations. These officials said that if Forest Service
personnel note possible non-compliance related to drilling or production operations, they notify
and coordinate with the BLM. Similarly, officials said that if the BLM conducts an inspection and
notices potential violations of the surface use plan of operations, they contact the Forest

Service.

Requirements Related to Qil and Gas Development Activities
Operators of wells accessing federal oil and gas also face requirements related to activities
involved in oil and gas development. Specifically, these requirements are related to siting and
site preparation; drilling, casing, and cementing; well plugging; site reclamation; waste
management and disposal; and managing air emissions.
Siting and site preparation . BLM requires an operator to identify all known oil and gas
wells within a 1-mile radius of the proposed location. BLM does not require baseline
testing of groundwater near the proposed well site. BLM generally prohibits an operator
from conducting operations in areas highly susceptible to erosion, such as floodplains or
wetlands, and recommends that operators avoid steep slopes and consider temporarily
suspending operations when weather-related conditions, such as freezing or thawing

ground, would cause excessive impacts.
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Drilling, casing, and cementing. As discussed above, operators must submit detailed
drilling plans as part of their APD. The drilling plan must be sufficiently detailed for BLM
to appraise the technical adequacy of the proposed project and must include, among
other things: (1) geologic information about the formations that the operator expects to
encounter while drilling; (2) whether these formations contain oil, gas, or useable water
and, if so, how the operator plans to protect such resources; (3) a proposed casing plan,
including details about the size of the casing and the depths at which each layer of
casing will be set; (4) the estimated amount and type of cement o be used in the well;
and (5) a description of any horizontal drilling that is planned.

Well plugging . Operators are required to provide notice to and approval from BLM prior
to plugging a well and to comply with specific technical standards in plugging the well.
Site reclamation . Operators describe their plans for reclamation in the surface use plan
of operations submitted as part of the APD. BLM requires operators to return the
disturbed land to productive use. All well pads, pits, and roads must be reclaimed and
revegetated. Interim and final reclamation generally must be completed within 6 months
of the well entering production and being plugged, respectively.

Waste management and disposal. In the surface use plan of operations, operators must
describe the methods and locations proposed for safe disposal of wastes materials, such
as drill cuttings, salts, or chemicals, that result from drilling the proposed well. The
description must also include plans for the final disposition of drilling fluids and any
produced water recovered from the well.

Managing air emissions . For operations in formations that could contain hydrogen
sulfide, BLM requires a hydrogen sulfide operations drilling plan, which describes safety
systems that will be used, such as detection and monitoring equipment, flares, and

protective equipment for essential personnel.*

In some cases, BLM and states may regulate similar activities; in such cases, operators must
comply with the more stringent regulation. For example North Dakota state requirements allow
the use of pits only for short-term storage of produced water. BLM generally allows the use of
pits for longer-term storage of produced water, but operators cannot do so on federal lands in

North Dakota due to state requirements. See appendix X for a comparison of federal

®UBLM and the Forest Service also include air quality impacts in the NEPA analysis conducted for leasing and
permitting actions.
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environmental requirements, state requirements, and additional requirements that apply on

federal lands.

BLM recently proposed new requirements for oil and gas development on federal lands.
Specifically, in May 2012, BLM proposed regulations that update and add to its current
requirements related to hydraulic fracturing. As proposed, these regulations would require
operators of wells under federal leases to (1) publicly disclose the chemicals they use in
hydraulic fracturing, (2) confirm through mechanical integrity testing that wells to be hydraulically
fractured meet appropriate construction standards, and (3) develop plans for managing
produced water from hydraulic fracturing. According to BLM officials, a final rule is expected in
the fall of 2012.

Reqguirements for Privately Owned Mineral Rights under Federal Surface Lands

Subject to some restriction, owners of mineral rights that underlie federal lands have the legal
authority to explore for oil and gas and, if such resources are found, to develop them.®! Federal
land management agencies’ authorities to control the surface impacts of drilling for privately
owned minerals underlying federal lands vary based on a variety of factors, including which
federal agency is responsible for managing the surface lands.®

According to BLM officials, private mineral owners seeking to develop oil and gas would need to
obtain a right-of-way grant from BLM for any surface disturbance, including the well pad, but
otherwise BLM has limited authority over the private owners’ use and occupancy of the BLM-
managed surface lands. Officials said that BLM would have the same rights as a private surface
owner would have under state law to hold a mineral rights owner o “reasonable surface use.”
BLM officials explained that BLM would perform a NEPA analysis prior to issuing the grant or

permit. According to officials, the agency applies its general regulations for granting rights of

*In implementing requirements on the development of private mineral rights, agencies must consider the potential
applicability of the Fifth Amendment to the U.S. Constitution. The Fifth Amendment prohibits the federal government
from taking private property for public use without justly compensating the private property owner. Government
regulation may place restrictions on the use of property to the extent that it deprives the owner of its use or economic
value. In such cases of “regulatory taking,” the owner may be entitled to just compensation under the Fifth
Amendment. Thus, if agency requirements “regulated” the mineral rights to the point that they were deemed to be
taken, the agency would have to compensate the owner. See, e.g., Foster v. United States, 607 F.2d 943 (Ct. Cl.
1979) (government’s refusal to allow permit holders of mineral interest on government land any right of access for the
gurpose of extracting minerals was a compensable taking).

?In addition, an agency’s authority may vary depending on whether the private rights were severed from the surface
land before the land was conveyed to the United States, or were retained by the owner who conveyed the land to the
United States; whether the lands in question are public domain or acquired; and on other factors.
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way, but BLM did not have specific guidance regarding oversight of private mineral operations
on BLM lands.

According to Forest Service officials, Forest Service authority related to the development of
privately owned minerals is limited because private mineral owners have the legal right to
develop such resources. The Forest Service manages a large number of wells accessing
privately owned minerals. Specifically, Forest Service officials said that, of the 19,000 operating
oil and gas wells on Forest Service lands, about three-fourths are producing privately owned
minerals.*® Forest Service officials explained that the Forest Service evaluates the effects of the
development and, through negotiations with the operator, tries to reach agreement on certain
mitigation measures. Officials explained that these mitigation measures are generally not as
stringent or specific as mitigation measures used on federal leases. In addition, Forest Service
officials explained that enforcement options are limited for environmental damage from
development of privately owned minerals. Generally, the Forest Service can work with state oil
and gas agencies to have them enforce any relevant state requirements regarding surface
impacts, or the Forest Service can seek an injunction from the court {o stop damaging actions
and then pursue possible damages or restitution via the court. According to Forest Service
officials, development of privately owned minerals has been a particular challenge in the
Alleghany National Forest in Pennsylvania where privately owned minerals underlie more than
90 percent of the forest. Forest Service officials stated that there are approximately 1,000 new
wells drilled in this forest each year, most of which is shallow conventional oil development.
Officials said that the pace of this development has made it difficult for the Forest Service to

manage other forest uses, such as recreation and timber extraction.

Regarding lands managed by FWS, we reported in August 2003 that oversight and
management of oil and gas activities varies widely among wildlife refuges.® We noted that
some refuges issue permits that establish operating conditions for oil and gas activities, which
give these refuges greater control over oil and gas activities and protect refuge resources; other
refuges exercise little control or enforcement over oil and gas activities. According to FWS
officials, this situation persists today, partly because FWS does not currently have regulations

that directly address oil and gas development. FWS officials said that the agency is developing

93Aocording to Forest Service officials, private mineral ownership is more common in the eastern United States
because most eastern forest lands were acquired through the 1911 Weeks Act, which had different stipulations for
mineral rights of lands conveyed to the Forest Service.

“"See GAO, National Wildiife Refuges: Opportunities to Improve the Management and Oversight of Oil and Gas
Activities on Federal Lands, GAO-03-517 (Washington, D.C.: Aug. 28, 2003).
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a proposed rule that will set requirements for operators developing privately owned minerals.
Officials expect an advanced notice of proposed rulemaking to be issued in calendar year 2012.
FWS officials said that despite having minimal requirements for operators drilling for privately
owned minerals, they can use other federal authorities and work with federal and state agencies
to minimize or remediate injury to FWS lands. For example, FWS worked with EPA to respond
to a spill of produced water into a stream on a National Wildlife Refuge in Louisiana in 2005, in
violation of CWA. EPA, the Coast Guard, and the Department of Justice worked together on the
case, and the operator ultimately paid $425,000 to FWS for the two affected wildlife refuges.
According to agency officials, however, without specific regulations, FWS remains limited in

conducting daily management and oversight of oil and gas activities on FWS lands.

The Park Service’s 9B regulations govern the surface aspects of private oil and gas activities on
Park Service lands. These regulations require an operator to submit a proposed plan of
operations to the Park Service, which outlines the activities that are proposed for Park Service
lands, including drilling, production, transportation, and reclamation. The regulations alsc outline
certain requirements for operators, including that operations be located at least 500 feet from
surface waters, that fences be used io protect people and wildlife, and that during reclamation
the operator reestablish native vegetation. The Park Service analyzes the operator’s proposed
plan of operations to ensure that the proposed plan complies with the 9B regulations. Also, in
determining whether it can approve an operation, the Park Service undertakes an environmental
analysis under NEPA. Once the Park Service approves the proposed plan of operations, the
operator can begin drilling. The Park Service continues to have access to the site for monitoring
and enforcement purposes. In November 2009, the Park Service issued an advanced notice of
proposed rulemaking to update its 9B regulations; a proposed rule is expected in September

2013, according to agency officials.

Federal and State Agencies Reported Several Challenges Regulating
Unconventional Oil and Gas Development

Federal and state agencies reported facing several challenges in regulating oil and gas
development from unconventional reservoirs. Specifically, EPA officials reported that their ability

to conduct inspection and enforcement activities and limited legal authorities are challenges. In

%S0fficials said that these other federal authorities could include, for example, CWA, Endangered Species Act, or
Migratory Bird Conservation Act.
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addition, BLM and state officials reported that hiring and retaining staff and educating the public

are challenges.

Conducting Inspection and Enforcement Activities

Officials at EPA reported that conducting inspection and enforcement activities for oil and gas
development from unconventional reservoirs is challenging due to limited information as well as
the dispersed nature of the industry and the rapid pace of development. More specifically,
according to EPA headquarters officials, enforcement efforts can be hindered by a lack of
information in a number of areas. For example, in cases of alleged groundwater contamination,
EPA would need to link changes in groundwater quality or quantity to oil and gas activities
before taking enforcement actions. However, EPA officials said that often no baseline data exist
on the quality or quantity of the groundwater prior to oil and gas development. % These officials
also said that linking groundwater contamination to a specific activity may be difficult even in
cases where baseline data are available because of the variability and complexity of geological

formations.

In addition, EPA officials said that they do not always have information on the types of activities
taking place or equipment being used at oil and gas well sites, making it difficult to know where
to conduct inspections related to SDWA, CWA, and CAA. For example, regarding SDWA, EPA
headquarters officials said that, though EPA’s guidance document on this topic is not yet
finalized, EPA requires operators conducting hydraulic fracturing operations with diesel fuel to

t97

apply for a Class 1l UIC permit.”" However, it is difficult for EPA to assess operators’ compliance
because the agency does not know which operators are using diesel. Similarly, with respect to
CWA, EPA officials said it is difficult to assess operators’ compliance with the SPCC program,
which establishes spill prevention and response planning requirements in accordance with
CWA, because EPA does not know the universe of operators with tanks subject to the SPCC
rule. In addition, related to CAA, EPA headquarters officials said that it would be difficult for EPA
to find oil and gas wells that are subject to but noncompliant with NESHAPs because EPA does
not have information on the universe of oil and well sites with the equipment that are significant

to air emissions. Also, according to EPA region 8 officials, these requirements are “self-

%As discussed earlier in this report, three of the six states we reviewed—Colorado, Ohio, and Pennsylvania—have
requirements that encourage or require operators to conduct baseline water testing in certain cases.

¥ As discussed earlier in this report, in 2005, the Energy Policy Act amended SDWA to specifically exempt hydraulic
fracturing from the UIC program, unless diesel fuel is used in the hydraulic fracturing process.
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implementing,” and EPA would only receive notice from a facility that identifies itself as subject

to the rules.

Several EPA officials also mentioned that the dispersed nature of the industry and the rapid
pace of development make conducting inspections and enforcement activities difficult. For
example, officials in EPA region 5 said that it is a challenge to locate the large number of new
well sites across Ohio and to get inspectors out to these sites because EPA generally does not
receive information about new wells or their location.®® EPA headquarters officials also
mentioned that many oil and gas production sites are not continuously staffed, so EPA needs to
contact operators and ensure that someone will be present before visiting a site to conduct an
inspection. Officials in EPA region 6 said that the dispersed nature of the industry, the high level
of oil and gas development in the region, and the cost of travel have made it difficult to conduct

enforcement activities in their region.

EPA officials in headquarters said that SDWA is a difficult statute to enforce because of the
variation across states. Specifically, SDWA authorizes EPA to approve, for states that elect to
assume this responsibility, individual states’ programs as alternatives to the federal UIC Class Il
regulatory program. As a result, EPA’s enforcement actions have to be specific to each state’s
program, which increases the complexity for EPA. In addition, SDWA requires that EPA approve
each state’s UIC program by regulation rather than through an administrative process, and
many of the federal regulations for state UIC programs are out of date. EPA officials said that
this has hindered enforcement efforts, and some cases have been abandoned because EPA
can only enforce those aspects of state UIC regulations that have been approved by federal

regulation.

Limited Legal Authorities

EPA officials also reported that the scope of their legal authorities for regulating oil and gas
development is a challenge. For example, EPA officials in headquarters and regional offices told
us that the exclusion of exploration and production waste from hazardous waste regulations
under RCRA significantly limits EPA’s role in regulating these wastes. For example, if a
hazardous waste permit was required, then EPA would obtain information on the location of well
sites, how much hazardous waste is generated at each site, and how the waste is disposed of;

however, operators are not required to obtain hazardous waste permits for oil and gas

®EPA Region 5 includes Indiana, lllinois, Michigan, Minnesota, Ohio, and Wisconsin.
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exploration and production wastes, limiting EPA’s role.®® As discussed earlier in this report, EPA
is currently considering a petition to revisit the 1988 determination not to regulate these wastes
as hazardous, but according to officials has no specific timeframe for responding. In addition, as
we described earlier in this report, officials in region 8 noted that EPA cannot use either its
CERCLA or CWA emergency response authority to respond to spills of oil if there is no threat to

surface waters because those statutory authorities do not extend to such situations. '®

Hiring and Retaining Staff

Officials at BLM and state agencies reported challenges hiring and retaining staff. For example,
BLM officials in North Dakota said recruiting is a challenge because the BLM pay scale is
relatively low compared to the current cost of living near the oil fields in the Bakken formation.
Similarly, BLM officials in North Dakota and headquarters both said that retaining employees is
difficult because qualified staff are frequently offered more money for private sector positions
within the oil and gas industry. BLM officials in Wyoming told us that their challenges related to
hiring and retaining staff have made it difficult for the agency toc keep up with the large number
of permit requests and meet certain inspection requirements. We previously reported that BLM
has encountered persistent problems in hiring, training, and retaining sufficient staff {o meet its
oversight and management responsibilities for oil and gas operations on federal lands. For
example, in March 2010 we reported that BLM experienced high turnover rates in key oil and
gas inspection and engineering positions responsible for production verification activities. "' We
made a number of recommendations to address this and other issues—and the agency
agreed—but we reported in 2011 that the human capital issues we identified with BLM’s

management of onshore oil and gas continue. '®

State oil and gas regulators in two of the six states we reviewed—North Dakota and Texas—
also reported challenges with employees leaving their agencies for higher paying jobs in the
private sector. Officials from the North Dakota Industrial Commission—which regulates oil and
gas development—said they have partially mitigated this challenge by removing state

geologists and engineers from the traditional state pay scale and offering signing and retention

*EPA officials said that, at present, they could specifically request this type of information, but do not receive it
automatically.

EPA Region 8 includes Colorado, Montana, North Dakota, South Dakota, Utah, and Wyoming.

®"GAO, Oif and Gas Management: Interior's Oil and Gas Production Verification Efforts Do Not Provide Reasonable
Assurance of Accurate Measurement of Production Volumes, GAO-10-313 (Washington, D.C.: Mar. 15, 2010)
szAO, Oil and Gas Leasing: Past Work Identifies Numerous Challenges with Interior’s Oversight, GAO-11-487T
(Washington, D.C.: Mar. 17, 2011).
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bonuses. In addition, state environmental regulators in three of the six states—North Dakota,
Pennsylvania, and Wyoming—also mentioned challenges related to hiring or retaining staff. For
example, air regulators in the Wyoming Department of Environmental Quality said that retaining
qualified staff is challenging, as staff leave for higher-paying private sector positions. These
officials said that 6 of their 22 air permit-writing positions are vacant as of June 2012. State

regulators in Colorado and Ohio did not report facing this challenge.

Public Education

BLM and state officials reported that providing information and education to the public is a
challenge. Specifically, BLM headquarters officials mentioned that hydraulic fracturing has
attracted the interest of the public and that BLM has been fielding many information requests
about its use in oil and gas development. In addition, officials in five of the six states—Colorado,
Ohio, Pennsylvania, Texas, and Wyoming—reported challenges related to public education. For
example, regulators in Ohio said that their agency has conducted more public outreach in the
last year than in the past 20 years, and in response to this public interest in shale drilling and
hydraulic fracturing they will be adding more communications staff. Similarly, oil and gas
development is moving into areas of Colorado that are not accustomed to this development, and
state officials in both the Department of Public Health and Environment and the Oil and Gas
Conservation Commission said that they have spent a lot of time providing the public with
information on topics including hydraulic fracturing. State regulators in Wyoming said that
educating the public has been a challenge since coalbed methane and tight sandstone
development in Wyoming is very different than, for example, shale gas development in
Pennsylvania, but the media do not always make this clear. State regulators in North Dakota did

not report public education as a challenge.

Agency Comments and Our Evaluation
We provided a draft of this report to EPA and to the Departments of Agriculture and the Interior

for review and comment. They said...

As agreed with your offices, unless you publicly announce the contents of this report earlier, we
plan no further distribution until X days from the report date. At that time, we will send copies of
this report to the appropriate congressional committees, the Administrator of the EPA, the

Secretaries of Agriculture and the Interior, the Director of the Bureau of Land Management and
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other interested parties. In addition, this report will be available at no charge on the GAO Web

site at http://www.gao.gov.
If you or your staff members have any questions about this report, please contact me at (202)
512-3841 or trimbled@gao.gov. Contact points for our Offices of Congressional Relations and

Public Affairs may be found on the last page of this report. GAO staff who made major
contributions tfo this report are listed in appendix Xl.

David Trimble

Director, Natural Resources and Environment
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Appendix I: Objectives, Scope, and Methodology

To identify federal and state environmental and public health requirements governing onshore
oil and gas development from unconventional reservoirs, we analyzed federal and state laws,
regulations, and guidance, and reports on federal and state requirements. We defined
unconventional reservoirs as including shale gas deposits, shale oil, coalbed methane, and tight
sandstone formations. We focused our analysis on requirements that apply to activities on the
well pad and wastes or emissions generated at the well pad rather than on downstream
infrastructure such as pipelines or refineries. In particular, we identified and reviewed eight key
federal environmental and public health laws, specifically the Safe Drinking Water Act; Clean
Water Act; Clean Air Act; Resource Conservation and Recovery Act; Comprehensive
Environmental Response, Compensation, and Liability Act; Emergency Planning and
Community Right-to-Know Act; Toxic Substances Control Act; and Federal Insecticide,
Fungicide, and Rodenticide Act. We also reviewed corresponding regulations such as EPA’s
New Source Performance Standards and National Emission Standards for Hazardous Air
Pollutants for the Oil and Gas Industry and guidance such as EPA’s Guidance for

Implementation of the General Duty Clause of the Clean Air Act.

To identify state requirements, we identified and reviewed laws and regulations in a
nonprobability sample of six selected states—Colorado, North Dakota, Ohio, Pennsylvania,
Texas and Wyoming. We selected states with current unconventional oil or gas development
and large reservoirs of unconventional oil or gas. In addition, we ensured that the selected
states included a variety of types of unconventi onal reservoirs, differing historical experiences
with the oil and gas industry, and that some of the selected states have significant oil and gas
development on federal lands. Because we used a nonprobability sample, the information that
we collected from those states cannot be generalized to all states but can provide illustrative

examples.

To complement our analysis of federal and state laws and regulations, we interviewed officials
in federal and state agencies to discuss how federal and state requirements apply to the oil and
gas industry (see table 8). In particular, we interviewed officials in EPA headquarters and four
regional offices where officials are responsible for implementing and enforcing programs within
the six states we selected, including region 3 for Pennsylvania, region 5 for Ohio, region 6 for

Texas, and region 8 for Colorado, North Dakota, and Wyoming. We also interviewed state

Page 73 GAO0-12-874 Unconventional Oil and Gas Development: Key Environmental and Public Health Requirements

EPAPAV0058781



DRAFT

officials responsible for implementing and enforcing requirements governing the oil and gas
industry and environmental or public health requirements in each of the six states we selected.
For three of these states—Colorado, North Dakota, and Wyoming—we conducted these
interviews in person. We also interviewed officials from the Delaware River Basin
Commission—a regional body which manages and regulates certain water resources in four
states, including Pennsylvania. We also contacted officials from environmental, public health,
and industry organizations to gain their perspectives and to learn about ongoing litigation or
petitions which may impact the regulatory framework. We selected environmental organizations
that had made public statements about federal or state requirements for oil and gas
development and public health organizations representing state and local health officials and
communities. The selected organizations are a nonprobability sample, and their responses are
not generalizable. In addition, we visited drilling, hydraulic fracturing, and production sites in
Pennsylvania and North Dakota and met with company officials to gather information about
these processes and how they are regulated at the federal and state levels. We selected these

companies based on their operations in the six states we selected.

Table 6: Federal, State, and Regional Regulatory Agencies; Environmental, Public Health, and Industry
Organizations We Contacted During Audit Work

&l el : ) i 2
« EPA Office of Air an + BLM Headquarters
+ EPA Office of Chemical Safety and Pollution + BLM Colorado State Office
Prevention + BLM Dickinson, North Dakota Field Office
« EPA Office of Enforcement and Compliance + BLM Wyoming State Office
Assurance + Fish and Wildlife Service
+ EPA Office of General Council + Forest Service
« EPA Office of the Inspector General + National Park Service
« EPA Office of Solid Waste and Emergency
Response

+ EPA Office of Research and Development

+ EPA Office of Water

« EPA Region 3 (includes Pennsylvania)

« EPARegion 5 (includes Ohio)

+ EPARegion 6 (includes Texas)

+ EPARegion 8 (includes Colorado, North Dakota,
and Wyoming

R s i
+ Colorado Oil and Gas Conservation Commission « Ohio Environmental Protection Agency
« Colorado Department of Public Health and o Division of Air Pollution Control
Environment o Division of Drinking and Ground Waters
o Air Pollution Control Division o Division of Materials and Waste Management
o Hazardous Materials and Waste Management o Division of Surface Water
Division + Pennsylvania Department of Environmental
o Water Quality Control Division Protection, Office of Oil and Gas Management
« Delaware River Basin Commission + Railroad Commission of Texas, Oil and Gas
+ Ground Water Protection Council Division

« North Dakota Industrial Commission, Oil and Gas + Texas Commission on Environmental Quality
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Division o Office of Air
« North Dakota Department of Health, o Office of Compliance and Enforcement
Environmental Health Section o Office of Legal Services
o Air Quality Division o Office of the Executive Director
o Waste Management Division + Wyoming Oil and Gas Conservation Commission
o Municipal Facilities Division + Wyoming Department of Environmental Quality
« Ohio Department of Natural Resources, Division o Air Quality Division
of Oil and Gas Resources Management o Water Quality Division

t‘ Divi

Solid and Hazardo ion__

/
0 e 05 0 .

+ Dakota Resource Council + Earthworks, Oit and Gas Accountability Projec
+ Earthjustice + Pennsylvania Environmental Council

-ncan Lung Association  National Association of Coun/ty and City Health /
« Association of State and Territorial Health Officials Officials
+ Council of State and Territorial Epidemiologists + Southwest Pennsylvania Environmental Health

Project
« Trust for America’'s Health

« American Petroleum Institute ( B E Independent Petroleum Association of America

« Chesapeake Energy Corporation * North Dakota Petroleum Council
« EOG Resources, Inc.
Source: GAO.

To identify additional requirements that apply to unconventional oil and gas development on
federal lands, we reviewed laws, such as the National Environmental Policy Act (NEPA) as well
as regulations and guidance promulgated by the Bureau of Land Management, Fish and Wildlife
Service, Forest Service, and National Park Service. We also interviewed officials responsible for
overseeing oil and gas development on federal lands, including officials in BLM headquarters
and in field offices in the states we selected where there is a significant amount of oil and gas
development on federal lands, including Colorado, North Dakota, and Wyoming; and in National
Park Service, Forest Service, and Fish and Wildlife Service headquarters. Qil and gas
development may also be subject to tribal or local laws, but we did not include an analysis of

these laws in the scope of our review.
To determine challenges that federal and state agencies face in regulating oil and gas
development from unconventional reservoirs, we reviewed several reporis conducted by

environmental and public health organizations, industry, academic institutions, and government

agencies which provided perspectives on federal and state regulations and associated
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challenges. '® We also collected testimonial evidence, as described above, from knowledgeable

federal and state officials, as well as industry, environmental, and public health organizations.

We conducted this performance audit from November 2011 through September 2012 in
accordance with generally accepted government auditing standards. Those standards require
that we plan and perform the audit to obtain sufficient, appropriate evidence to provide a
reasonable basis for our findings and conclusions based on our audit objectives. We believe
that the evidence obtained provides a reasonable basis for our findings and conclusions based

on our audit objectives.

1%For example, Ground Water Protection Council and ALL Consulting. “Modern Shale Gas Development in the
United States: A Primer.” Prepared for the Department of Energy and National Energy Technology Laboratory. April
2009. Natural Resources Defense Council. “Drilling Down: Protecting Western Communities from the Health and
Environmental Effects of Oil and Gas Production.” October 2007.
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Appendix Il - EPA Regulation of and Authorities Relevant to Oil and Gas
Production from Unconventional Reservoirs under the Safe Drinking Water Act
(SDWA)

The Safe Drinking Water Act (SDWA or the Act) was originally passed by Congress in 1974 to
protect public health by ensuring a safe drinking water supply. ' Under the act, EPA is
authorized to set standards for certain naturally-occurring and man-made contaminants in public
drinking water systems, among other things. Key aspects of SDWA for unconventional oil and
gas development include provisions regarding underground injection and EPA’s imminent and

substantial endangerment authority.

Underground Injection Control Program

SDWA also regulates the placement of wastewater and other fluids underground through the
Underground Injection Control (UIC) program. This program provides safeguards to ensure that
wastewater or any other fluid injected underground does not endanger underground sources of

drinking water; these sources are defined by regulation as an aquifer or its portion:
(1) (i) Which supplies any public water system; or

(ii) Which contains a sufficient quantity of ground water to supply a public water
system; and (A) Currently supplies drinking water for human consumption; or (B)

Contains fewer than 10,000 mg/l total dissolved solids; and
(2) Which is not an exempted aquifer. '®°

Thus, the program is intended to protect not only those aquifers (or portions thereof) that are
currently used for drinking water, but those that possess certain physical characteristics

indicating they may be viable future drinking water sources.

EPA regulations establish criteria for exempting aquifers.'® In particular, the regulations
establish that the criterion that an aquifer “cannot now and will not in the future serve as a
source of drinking water” may be met by demonstrating that the aquifer is mineral, hydrocarbon
or geothermal energy producing, or demonstrated by a permit applicant as having commercially

producible minerals or hydrocarbons. '%” States seeking UIC program responsibility typically

%% Pyb. L. No. 93-523 (1974), codified as amended at 42 U.S.C. §§ 300f-300j-26.
%540 C.F.R. § 146.3 (2012).
% 40 CF.R. § 146.4 (2012).
9740 C.F.R. § 146.4 (2012).
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initially identified exempt aquifers in their applications to EPA, and have added exempt aquifers
since then. While EPA has the information from the initial applications, the agency does not
have complete information for the additional exemptions, although under EPA regulations
certain of these subsequent exemptions are considered program revisions and must be
approved by EPA.'® EPA is currently collecting information about the location of all exempted
aquifers, and an official estimated that there are 1,000-2,000 such designations (including

portions of aquifers).

There are six classes or categories of wells regulated through the UIC program. Class 1l wells
are for the management of fluids associated with oil and gas production, and they include wells

used to dispose of oil and gas wastewater and those used to enhance oil and gas production. '

The EPA Administrator may approve by rule a state to have primary enforcement responsibility
for the UIC program. A state with an approved program assumes responsibility for implementing
the program, including permitting, monitoring, and enforcement for UIC wells within the state.
Generally, to be approved as the implementing authority (primacy), state programs must be at
least as stringent as the federal program and show that their regulations contain effective
minimum requirements for each of the well classes for which primacy is sought. Alternately,
SDWA section 1425 provides that to obtain this authority over Class Il wells only, a state with an
existing oil and gas program may, instead of meeting and adopting the applicable federal
regulations, demonstrate that its program is effective in preventing endangerment to
underground sources of drinking water.""® With respect to the six states in this review, Texas,

North Dakota, Colorado, Wyoming, and Ohio have each been granted primacy for Class I wells

% 40 CFR. § 144.7(b)(3) (“For approved State programs exemption of aquifers identified (i) under § 146.04(b) shall
be treated as a program revision under § 145.32"); § 146.04(b) (allowing exemption of aquifers that are producing or
are economically producible for hydrocarbons); § 145.32 (establishing procedures for EPA approval of program
revisions). According to EPA officials, nonsubstantia | aquifer exemptions must be approved by the regional
administrator, while substantial or major aquifer exemptions must be approved by the Administrator. See also UIC
Program Guidance 34.

1% The other classes of Underground Injection Control program wells are as follows: class | wells are used for the
disposal of hazardous and certain nonhazardous waste; class Ill wells are used to inject fluids for mineral extraction;
class IV wells are used to dispose of hazardous or radioactive wastes, into or above an underground source of
drinking water; class VI wells are used for carbon sequestration. Class 1V wells are currently banned. Class V wells
are for any injection not covered by Classes I, li, Ill, IV or VI.

"% SDWA § 1425, 42 U.S.C. § 300h-4 (2012). As explained by EPA, under this alternative approval “instead of
meeting the Federal Regulations (40 CFR Parts 124, 144, and 145) and related Technical Criteria and Standards (40
CFR Part 146), a State may demonstrate that its program meets the more general statutory requirements of Section
1421(b)(1) (A) through (D) and represents an effective program to prevent endangerment of underground sources of
drinking water.” See, e.g., 49 Fed. Reg. 13040 (April 2, 1984) (EPA approval of Colorado application). The state
program must include adequate recordkeeping and reporting. The statute also provides that “[rlegulations of the
Administrator under this section for State underground injection control programs may not prescribe requirements
which interfere with or impede-- (A) the underground injection of brine or other fluids which are brought to the surface
in connection with oil or natural gas production or natural gas storage operations, or (B) any underground injection for
the secondary or tertiary recovery of oil or natural gas.” 42 U.S.C. § 300h(b)(2) (2012).
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under the alternative provisions (SDWA section 1425). EPA directly implements the entire UIC

program in Pennsylvania.

Class Il wells include salt water (brine) disposal wells, enhanced recovery wells, and
hydrocarbon storage wells. These wells are common, particularly in states with historical oil and
gas activity. EPA officials estimate there are approximately 151,000 Class Il UIC wells in
operation in the United States; about 80 percent of these wells are for enhanced recovery,
about 20 percent are for disposal, and there are approximately 100 wells for hydrocarbon
storage. In Pennsylvania, the one state in our review in which EPA directly implements the
Class Il program, EPA region 3 officials stated that there are five active Class Il disposal wells.
Recently, region 3 issued permits for two Class 1l disposal wells in Pennsylvania, which were
appealed. On appeal, the Environmental Appeals Board remanded the permits back to EPA for
further consideration, finding that the Region failed to clearly articulate its regulatory obligations
or compile a record sufficient to assure the public that the Region relied on accurate and
appropriate data in satisfying its obligations to account for and consider all drinking water wells
within the area of review of the injection wells. """ The Environmental Appeals Board denied all
other claims of deficiency. "2 Under the remand, EPA may take further action consistent with
the decision, which could include such actions as additions or revisions to the record and
reconsideration of the permits. With respect to applications, according to Region 3 officials, until
recently EPA did not receive many applications for new Class Il brine disposal wells in
Pennsylvania. EPA officials said that they have received five permit applications for such wells

in the last four months and expect continued interest in the future.

Class 1l UIC Requirements

Under SDWA, UIC programs are to prohibit underground injection, other than into a well that is
authorized by rule or permitted. '™ Class Il UIC wells must meet requirements contained in either
EPA regulations, or relevant state regulations.'* Federal regulations for Class Il wells include
construction, operating, monitoring and testing, reporting, and closure requirements. '** For
example, one requirement of federal regulations is that all of the pre-existing wells located in the

area of review, and that were drilled into the same formation as the proposed injection well must

::; See Environmental Appeals Board, Order, UIC Appeal No. 11-03 (June 28, 2012).

e 42 U.S.C. §§ 300h(b)(1)(A) (state programs), 300h-1(c) (EPA direct implementation programs), 40 C.F.R. §
144 .11 (2012).

"% See 40 C.F.R. Pt. 144 (2012).

15 g
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be identified. "'® For such wells which are improperly sealed, completed, or abandoned, the
operator must also submit a plan of actions necessary o prevent movement of fluid into
underground sources of drinking water—known as “corrective actions,” such as plugging,
replugging, or operational pressure limits—which are considered in permit review.''” Permits
may be conditioned upon a compliance schedule for such corrective actions. According to EPA,
in Pennsylvania many old wells have had to be re-plugged in order to ensure they cannot

present a potential pathway for migration.’"®

Regarding seismicity concerns, the federal regulations for Class |l UIC wells require applicants
for Class Il UIC wells to identify faults if known or suspected in the area of review. In addition
there is a general requirement that well must be sited to inject into a formation which is
separated from any protected aquifer by a confining zone that is free of known open faults or
fractures within the area of review."® In a permit process, EPA (in direct implementation states)
or the state can require additional information (including geology) to ensure protection of
underground sources of drinking water. ' For example, region 3 officials said the region
routinely determines whether there is the potential for fluid movement out of the injection zone
via faults and fractures, as well as abandoned wells, by calculating a zone of endangering
influence around the injection operation. Under the general standard, if a proposed or ongoing
injection was, due to seismicity, believed to endanger underground sources of drinking water,
EPA or the state could act, as the burden is on the applicant to show the injection well will not
endanger such sources. ™' Officials said that if a seismic event occurs along a fault line that was
not identified or known at the time of the UIC permit approval, EPA (in direct implementation
states) or the state can go back to the well owner or operator and ask for additional information,

which the owner or operator would be obligated to provide.

For additional information on the Class Il UIC requirements applicable under EPA’s program in

Pennsylvania, see appendix IX.

"% 40 C.F.R. §§ 146.24, 146.6 (2012).

740 C.F.R. § 144.55(a), (b)}(2)-(3); 146.7 (2012).

8 See Karen Johnson, Chief, Ground Water & Enforcement Branch, EPA Region 3, Marcellus Shale Educational
Webinar, February 18, 2010 (written Q&A).

% 40 C.F.R. § 146.22(s) (2012).

120 See 40 CFR 144.27(a), 144.51(h), 144.52(a)(9), 144.52(b)(1)(2012).

21 See 40 CFR 144.12(a) (2012).
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Class Il UIC Programs and Hydraulic Fracturing

Historically, UIC programs did not include hydraulic fracturing injections as among those subject
to their requirements. % In 1994, in light of concerns that hydraulic fracturing of coalbed
methane wells threatened drinking water, the Legal Environmental Assistance Foundation
petitioned EPA to withdraw its approval of Alabama’s Class Il UIC program. EPA denied the
petition, but on appeal, the U.S. Court of Appeals for the 11th Circuit held that the definition of
underground injection included hydraulic fracturing and ordered EPA to reconsider the issue. '
Subsequently, Alabama revised its program to include injection of hydraulic fracturing fluids, ***
and EPA approved it pursuant to SDWA section 1425 in 2000.'® The Legal Environmental
Assistance Foundation appealed the approval, and in 2001 the 11th Circuit partially remanded
the approval, directing EPA to regulate hydraulic fracturing as Class 1l UIC wells rather than a
Class Il-like activity. ' Alabama amended its regulations in 2001 and 2003."" EPA issued a
determination in 2004 addressing the question on remand and finding that the hydraulic
fracturing portion of Alabama’s UIC program relating to coalbed methane production, which was
previously approved under the alternative effectiveness provision, complied with the

requirements for Class Il UIC wells.'?®

EPA initiated a study in 2000, working with the state of Alabama, to further examine the issue of
fracturing in coalbed methane in areas of underground sources of drinking water. ' EPA
officials said the study showed diesel was the primary risk. Subsequently in 2003, EPA entered
into a memorandum of agreement with three major fracturing service companies in which the
companies voluntarily agreed to eliminate diesel fuel in hydraulic fracturing fluids injected into
coalbed methane production wells in underground sources of drinking water.*® According to
EPA officials, the agreement is still in effect insofar as the agency has not received any

termination notices.

122 See, e.g., Legal Environmental Assistance Foundation v. EPA, 118 F.3d 1467, 1471 (11th Cir.1897).

123 Legal Environmental Assistance Foundation v. EPA, 118 F.3d 1467, 1471 (11th Cir.1997).

124 Ala. Admin. Code r. 400-4-5-.04 (filed July 9, 1999; amended November 9, 1999; repealed April 11, 2000).
12% 65 Fed. Reg. 2889 (Jan. 19, 2000); 40 C.F.R. § 146.52 (2012). In May 2000, Alabama repealed the hydraulic
fracturing regulations at 400-4-5-.04 and established regulations at 400 -3-8-.03. EPA’s regulations reference the
state’s repealed regulations.

126 | egal Environmental Assistance Foundation v. EPA, 276 F.3d 1253 (11th Cir. 2001).

2" See Ala. Admin. Code r. 400 -3-8-.03.

'2% 69 Fed. Reg. 42341 (July 15, 2004) (referencing Alabama rule 400 -3-8-.03).

12 EpPA; Evaluation of Impacts to Underground Sources of Drinking Water by Hydraulic Fracturing of Coalbed
Methane Reservoirs, EPA 816-R-04-003 (2004).

%% Memorandum of Agreement Between the United States Environmental Protection Agency and BJ Services
Company, Halliburton Energy Services, Inc., and Schlumberger Technology Corporation, Elimination of Diesel Fuel in
Hydraulic Fracturing Fluids Injected into Underground Sotrces of Drinking Water During Hydraulic Fracturing of
Coalbed Methane Wells 4(a) (Dec. 12, 2003).
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EPA officials did not know of any permits issued by Alabama, or any other state, for hydraulic
fracturing injections during this timeframe. EPA also did not modify its direct implementation of

Class 1l UIC programs to expressly include hydraulic fracturing.

On December 7, 2004, EPA’s Assistant Administrator for Water responded to a congressional
requ